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PREFACE

The movement of the military population through the

USAF personnel system is an unusually well-defined example

of social mobility. AF managers are constantly faced with

the necessity for manipulating this process in order to al-

ter the distribution of the personnel inventory. Accurate

management of the system is extremely difficult with only

periodic inventories and limited, primitive information about

the patterns of transitional movement that produced those

inventories; evaluation is principally based upon short-term

effects.
The lack of statistics on transitional behavior is a

result of (1) the difficulty of obtaining information on

changes of status using personnel records designed on the

basis of traditional inventory concepts; and (2) the diffi-

culty of comprehending the net impact and significance of a

huge number of transition paths upon future distributions

of the population.

This report is the final volume in the series R-514-PR,

A Markovian Flow Model: The Analysis of Movement in Large-

Scale (Military) Personnel Systems; R-534-PR, A Markovian

Flow Model: The Analysis of Movement in Large-Scale (Mili-

tary) Personnel Systems--Program Reference Manual. This

series of reports describes a model of social mobility that

can be utilized to provide the manager or analyst with infor-

mation about patterns of movement, projections of the exist-

ing population into the future, and the impact produced by

changes in the rates of movement (the effect of policy

changes, for example). The model, derived from the mathe-

matical concepts of Markovian processes, is presented as a

series of FORTRAN subroutines capable of being used on a

wide variety of contemporary computers. This report provides

documentation and illustrations for the programmer.
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SUMMARY

This report is designed for use by a programmer/analyst

in creating and maintaining a program library for the system

of programs described in R-514-PR, A Markovian Flow Model:

The Analysis of Movement in Large-Scale (Military) Personnel

Systems, and R-534-PR, A Markovian Flow Model: The Analysis

of Movement in Large-Scale (Military) Personnel Systems--

Program Reference Manual.

All subroutines are written in FORTRAN. They have been

compiled (under FORTRAN H) and executed on an IBM 360/65.

Except for one utility subroutine (NUDATE), which assumes

that hexadecimal characters are used for the internal rep-

resentation of alphameric data fields, these routines are

not hardware dependent; they should run on any system for

which an appropriate compiler is available.

The subroutine name, card label, number of cards, and

storage required (in Hex bytes) are listed for each

subroutine.

The FORTRAN source deck of each subroutine is listed and

numerous comment cards are included. The comment cards con-

tain a step-by-step natural-language description of the

FORTRAN source-language statements.
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I. INTRODUCTION

This report contains listings of the subroutines des-

cribed in R-514-PR, A Markovian Flow Model: The Analysis

of Movement in Large-Scale (Military) Personnel Systems [1],

and R-534-PR, A Markovian Flow Model: The Analysis of Move-

ment in Large-Scale (Military) Personnel Systems--Program

Reference Manual [2]. All subroutines are written in FOR-

TRAN. They have been compiled and executed on an IBM 360/65;

the FORTRAN H compiler was used.

In i.,ost instances, the average user of the Markovian

Flow Model program package will not need to refer to this

report. However, these program listings may be useful when:

1. The programs are to be compiled and run on

another computer system.

2. A new operation using-the Flow Model data has

been defined and a subroutine implementing

this operation is to be written.

3. There is the possibility of an error in the

program. Before making this assumption, the fol-

lowing items should be very carefully checked--

particularly if a System Completion Code is given

for an abnormal end:

a. Does the Main program contain an IMPLICIT
REAL*8(A-H,O-Z) statement?

b. Are all arrays in the argument lists

dimensioned in the Main program? Is

each dimension adequate for the data

stored in the corresponding array?

c. Are all control cards required for each

operation present? Is the information

in these cards in the proper columns and

of the proper type?
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d. Do the FORTRAN input/output units speci-

fied in the operation control cards cor-

respond to the units specified in the

IBM 360 Job Control Language Data Defini-

tion (JCL DD) cards?

e. Does the information in each JCL DD card

correctly describe the data file?
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II. INFORMATION FOR NON-RAND USERS

SYSTEM IMPLEMENTATION

The exact procedure required to create a FLOMOD pro-

gram library is determined by the operating system imple-

mented for the available computer. The procedure described

below, used by the systems programming staff at Rand, may

be a useful guide.

Using the multiple-load module-processing capability

of the level F linkage editor, an output module library

called SYS1.FLOMOD is created on a 2314 direct-access de-

vice. By means of the SYSLIB DD statement, this library is

easily accessible through concatenation with the SYSl.FOR-

TRAN system library. The FORTCLG cataloged procedure makes

this concatenation a trivial process. The library created

is a partitioned data-set requiring approximately 16 tracks,

with each object module comprising one member (of the same

name).

The following JCL for the linkage editor creates SYSl.

FLOMOD:

//jobname JOB
// EXEC PGM=LINKEDIT,REGION=104K,PARM='LIST,MAP,XREF,NCAL'
//SYSLIB DD DSNAME=SYSI.FORTLIB,DISP=SHR
// DD DSN=SYSI.PLlLIB,DISP=SHR
//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1210
//SYSLMOD DD DSN=SYSI.FLOMOD,DISP=(,CATLG,DELETE),
// UNIT=2314,VOL=SER=RANDO5,SPACE=(CYL,(1,1,7),RLSE),
// DCB=(BLKSIZE=800,LRECL=80,RECFM=FB),LABEL=EXPDT=99350
//SYSLIN DD DDNAME=SYSIN
//SYSUTI DD UNIT=(SYSDA,SEP=(SYSLIB,SYSLMOD)),
// SPACE=(1024,(50,20))
//SYSIN DD *

(CARDSP object deck)
NAME CARDSP

(TMT2 object deck)
NAME TMT2/*
//
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Only the JCL statements below are required to execute

a FLOMOD program:

//jobname JOB
// EXEC FORTCLG, LIBl=' SYS . FLOMOD'
//FORT.SYSIN DD *

... (FLOMOD run deck)

The above JCL invokes the following system-cataloged

procedure (FORTCLG):

//FORTCLG PROC L1131= SYSl.NOTHING' ,LIB2='SYSl.NOTHING',
1/ LIB3= SYSl.NOTHING'

//FORT EXEC PGM=IEYFORT, REGION=lO4K

//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE16 80[ //SYSPUNCH DD SYSOUT=B ,DCB=BLKSIZE=800
//SYSLIN DD DSN=&&LOADSET,SPACE= (1600, (10,5)) ,DISP=(MOD,PASS),
1/DCB= (BLKSIZE=l600,RECFM=FB) ,tNIT=SYSDA

//LKED EXEC PGM=L-IINKEDIT ,COND= (5 ,LT ,FORT) ,REGION=lO4K,
// PARM='LIST,MAP'
//SYSLIB DD DSN=&LIBl,DISP=SHR
IDD DSNAME=&LIB2,DISP=SHR
IDD DSNAME=&LIB3,DISP=SHR
/DD DSN=SYSl.FORTLIB,DTSP=SHR
//DD DSNAME=SYS . CSDFNLLB, DISP=SHR

//SYSPRINT DD SYSOUT=A ,DCB=BLKSIZE=1210
//SYSLMOD DD DSN=&&GOSET (GO) ,DISP=(MOD,PASS),
// SPACE= (3072, (17,7,1)) ,UNIT=SYSDA,DCB=BLKSIZE=3O72
//SYSLIN DD DSNAME=&LOADSET ,DISP= (OLD ,DELETE)
// DD DDNAME=SYSIN
//SYSUTl DD UNIT= (SYSDA,SEP= (SYSLIB,SYSLMOD)),
// SPACE= (1024, (50,20))
//GO EXEC PGM=*.LKED.SYSLMOD,COND=((5,LT,FORT) ,(8,LT,LKED))
//FTO5FO0l DD DDNAME=SYSIN
//FTO6FO0l DD SYSOUT=A
//FTO7FO0l DD SYSOUT.=B
//*NAME=SYSTEM,USE=FORTRAN G COMPILE, LINK EDIT, AND GO.

PROGRAMS IN CARD FORM

To operate with the program package in card fovin, in-

clude the Main program and the deck for each subroutine

called. Also include the deck for each utility subroutine

called, if any, by the operation subroutines. Each subrou-

tine write-up in Ret. 2 lists the utility subroutines called.
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PROGRAMMING DETAILS

A design objective of this program package was machine

independence. The on:. known exception is subroutine NUDATE

(a utility routine called by SXP), which assumes that alpha-

meric data fields are represented in the computer in EBCDIC.

The following programming details may be significant

when this program package is used on other systems:

1. The standard FORTRAN convention in naming varia-

bles has been followed: all integer variables start with

the letters I,J,K,L,M,N; all real variables start with the

letters A through H, and 0 through Z. All literal or alpha-

meric data are identified by integer-variable names. In

each subroutine, all real variables are declared as REAL*8-

type variables.

2. When a one-dimensional array is dimensioned in the

Main program and included in a subroutine argument list,

the array will have a dimension of one in the subroutine.

3. There are no COMMON stateme ts in this program

package.

4. All control cards (input-data cards) are read by a

statement of the form

READ format, list

A statement of the form

PRINT formd,' list

is used for all printed out*:z.

5. An A4 format is used x:i both input and output of

alphameric fields.

6. Subroutine COPY may specify a read, backspace, and

write sequence of operations for a single file. When this

file has blocked variable-length records, the operating

tAn abbreviation for "Extended Binary-Coded-Decimal

Interchange Code"--an 8-bit code used by IBM System/360
computers.

I . .. .. . . . .. .. . .. . . . .
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system must execute a BACKSPACE statement as a logical

rather than a physical backspace.

7. The maximum state number that may be processed by

these programs is the maximum value that may be stored in

a standard-length integer variable. For an IBM 360, this

maximum integer value is 2 31-1, or 2,147,483,647.

8. Certain inconsistencies in control-card or tape-

file data detected by the FLOMOD programs cause program exe-

cution to cease. An error message is printed and a STOP

statement is executed. This program package contains no

CALL EXIT statements.
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III. DESCRIPTION OF SOURCE-DECK FORMAT

The first card in each deck is a SUBROUTINE statement

card. This is followed by comment cards containing a brief

statement of the operation the subroutine will perform. The

program statements and additional comment cards complete a

deck.

There are no flow charts for the individual subroutines.

Instead, the numerous comment cards in the program deck pro-

vide a step-by-step natural-language description of the op-

erations performed when the statements are executed. The

information in these cards defines variables and describes

the data being read, written, computed, or tested at each

step in the program. A reference list of symbolic variable

names is found at the end of each subroutine deck. The en-

tries in the argument list are listed first, in the order

of their appearance. These are followed by other variable

names, in alphabetical order by the first letter only of

the variable name.

Columns 73 through 80 of each subroutine deck contain

a unique subroutine label of 3 to 5 characters and a sequen-

tial card number. The sequence numbers for each subroutine

start at 10.

tD matrices, S vectors, and P matrices are typically
referred to as "files" in these source decks; it should be
clear from the context that we are not referring to system
files.
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IV. LIST OF SUBROUTINES

Subroutine Number of Storage Re-
Subroutine Label in Cards in quired in

Name Cards Deck Hexadecimal Bytes Page

CARDSP CARD 259 BF6 10

CLLAPS CLLA 318 AF6 15

COPY COPY 200 878 21

DSPRNT DSPI 492 12E8 25

DSPRN2 DSP2 669 1610 34

DXCOST DXCO 294 9DA 46

FCHANG FCH 1403 2BD6 52

FILE FILE 64 IDE 77

FREQI FRQ1 211 7FA 79

FREQ2 FRQ2 226 85A 83

GENDSP GEND 775 1C84 87

LSTPAT LSTP 261 99A 101

NUDATE NUDA 113 342 106

POSFWD POSF 42 IF2 108

POSINP POSI 101 3C0 109

PRINTD PRNTD 64 1E4 ill

PRINTP PRNTP 73 2B6 113

PRINTS PRNTS 51 218 115

READIN RDIN 31 180 116

READSP RDSP 141 404 117

SELPAT SELP 388 B96 120

SMATXP SMAT 300 C96 127

SMINUS SMIN 301 B98 133

SPAIRS SPAIR 67 272 139

STDES STDE 227 7BA 141

STSORT STSO 205 894 145

SXP SXP 409 DEA 149

TMT TMT 24 12E 157

TMT2 TMT2 29 144 158

t For FORTRAN IV H LEVEL 17 compiler on an IBM 360/65.
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SUBROUTINE CARDSP (ISNtISVECvP) CARDOOLO

C CARDO020

C THIS ROUTINE WILL READ Dt S AND/OR P ARRAYS CARDO03O
C PUNCHED IN CARDS AND WRITE THEM ON TAPE IN THE CARDOO40

C FLOMOD FORMAT. CARDOOSO

C CARDOO6O
IMPLICIT REAL*8(A-HtO-Z,$) CARDO070
DIMENSION ISN(1I}ISVEC(1),P(1),NAME(6),LABEL(30) CARDOO8O

C CARDOO90

C INITIALIZE RECORD TYPE VARIABLES. CARDOIO0
C D BEGINNING LABEL. CARDO110

KDBEG=l CARDO120

C D DATA RECORD. CARDOI30
KODAT=21 CARDOIO

C D END LABEL. CARDOI0
KDEND=31 CARDOI6O

C S BEGINNING LABEL. CARDO17O
KSBEG=2 CARDOIRO

C S D4TA RECORD. CARDO19O
KSDAT=22 CARD0200

C S END LABEL. CARD0210
KSEND=32 CARD0220

C P BEGINNING LABEL. CARD0230
KPBEG=3 CARD0240

C P LIST RECORD. CARD0250
KPLST=13 CARD0260

C P DATA RECORD. CARDO270
KPDAT=23 CARDO28O

C P END LABEL. CARDO290
KPEND=33 CARD0300

C FLOMOD END OF FILE RECORD. CARDO31O
KNEXT=4O CARD0320

C NL= NUMBER OF WORDS IN LABEL. CARD0330

NL=30 CARDO340

C FILLER VARIABLE. CARD0350
NFILL=l CARD0360

DATA KBLANK/4H / CARDO370

C READ OUTPUT UNIT NUMBER. CARDO38O
READ 5tKOUT CARDO390

C REWIND OUTPUT UNIT. CARDO400

REWIND KOUT CARD0410
C SET COUNT OF FILES ON OUTPUT UNIT TO ZERO. CARD0420

NFILES=O CARD0430

C READ ARRAY TYPE. CARD0440

50 READ 5*KTYPE CARD0450

C BRANCH ON ARRAY TYPE. CARD0460

GO TO (00,20O0300t400),KTYPE CARD0470

C CARD0480
C D MATRIX. CARD0490

100 CONTINUE CARD0500
C READ MATRIX NAME AND LABEL. CARDOSO

READ 10,NAMEtLABEL CARD0520

C PRINT TYPE AND NAME CARD0530
PRINT 2,KTYPENAME CARDO540

C WRITE BEGINNING LABEL ON OUTPUT UNIT. CARDOSSO
WRITE(KOUT)KDBEGiNAMEtNLtLABEL CARDO56O
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C READ ARRAY ELEMENTS, THEY MUST BE IN ORDER BY CARDO570

C ROW AND BY COLUMN WITHIN ROW, CARD0580

C INITIALIZE ELEMENT SUBSCRIPT FOR THIS ROW. CARD0590

K=1 CARD0600

C INITIALIZE NUMBER OF ELEMENTS COUNT FOR THE CARD0610
C MATRIX. CARD0620

KSUM=O CARD0630
C NUMBER OF ROWS COUNT FOR THE MATRIX, CARD0640

ISCNT=O CARD0650
C READ FIRST ELEMENT CARD. CARD0660

READ 5*IROW9ISN(I)PISVEC(1) CARD0670

C UPDATE ROW SUBSCRIPT. CARD0680
130 K=K+1 CARD0690

C READ ADDITIONAL ELEMENT CARD. CARD0700

READ 5,IROWXtISN(K),ISVEC(K) CARD0710
C WAS ROW NUMBER JUST READ SAME AS FOR PREVIOUS CARD0720
C READ? CARDO730
C YES, GO TO READ NEXT CARD. CARD0740

IF(IROW*EO.IROWX) GO TO 130 CARD0750
C THERE WAS A CHANGE IN ROW NUMBER. WRITE THE CARD0760
C RECORD FOR THE ROW COMPLETED ON THE OUTPUT UNITCARD0770
C LET ICNT = NUMBER OF ELEMENTS IN THE ROW. CARD0780

ICNT=K-1 CARD0790
WRITE(KOUT)KDDATIROWtICNTt(ISN(I t)I=lICNT)(ISVEC(l)91IltICNT) CARD0800

C UPDATE MATRIX ROW COUNT. CARDO8LO
ISCNT=ISCNT+I CARD0820

C ACCUMULATE COUNT OF D ELEMENTS FOR THIS MATRIX. CARD0830
KSUM=KSUM+ICNT CARD0840O

C HAVE ALL ELEMENTS FOR THIS MATRIX BEEN READ? CARD0850
C YES - GO TO WRITE ARRAY END LABEL. CARD0860

IFIIROWX.EQ.-1) GO TO 150 CARD0870
C NO, CARD0880
C DATA FROM LAST CARD READ IS TO BE SHOWN AS FIRSTCARD0890
C ENTRY IN A NEW ROW. CARD0900

IROW=IROWX CARD0910
ISN(l)=ISN(K) CARD0920
ISVEC(1)=ISVECIK) CARD0930
K= CARD0940

C GO TO READ NEXT CARD* CARD0950
GO TO 130 CARD0960

C CARDO97O
C ALL ELEMENTS FOR THE MATRIX HAVE BEEN READ. CARD0980
C WRITE END LABEL. CARD0990

150 WRITE(KOUT) KDENDtNFILLtNFILL*ISCNT9KSUM CARD10O
C UPDATE NUMBER OF OUTPUT FILES. CARDIOO

NFILES=NFILES+l CARDIO20
C GO TO READ NEXT ARRAY TYPE CARD. CARDI030

GO TO 50 CARDI040
C CARD1050
C ***CARD1O060
C *CARDIO70
C S VECTOR. CARDIO80

200 CONTINUE CARD1090
C READ VECTOR NAME AND LABEL. CARD1100

READ 109NAMEtLABEL CARD1110
C PRINT TYPE AND NAME. CARDII20

PRINT 2#KTYPENAME CARD1130
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C WRITE BEGINNING LABEL ON OUTPUT UNIT. CARD1I40
WRITE(KOUT)KSBEGNAMENLLABEL CARDi150

C READ S VECTOR ELEMENTS, THEY MUST BE IN ORDER. CARD1160
C INITIALIZE S VECTOR SUBSCRIPT. CARD1170

ISCNT=l CARD1180
C INITIALIZE S VECTOR SUM. CARDl190

ISUM=O CARD1200
C READ AN ELEMENT* CARD1210

220 READ 15,!SN(ISCNT)tI&VEC(ISCNT) CARDI220
C HAVE ALL ELEMENTS FOR THE VECTOR BEEN READ? CARD1230
C YES. GO TO WRITE ARRAY END LABEL. CARD1240

IF(ISN(ISCNT)oEQ-1) GO TO 250 CARD1250
C NO, CARD1260
C ACCUMULATE S VECTOR SUM. CARD1270

ISUM=ISUM+ISVEC(ISCNT) CARD1280
C UPDATE S VECTOR SUBSCRIPT. CARD1290

ISCNT=ISCNT+l CARD1300
C GO TO READ NEXT ELEMENT. CARD1310

GO TO 220 CARD1320
C CARD1330
C ALL ELEMENTS FOR THE S VECTOR HAVE BEEN READ. CARD1340
C SET ISCNT EQUAL THE NUMBER OF ELEMENTS IN S. CARD1350

250 ISCNT=ISCNT-1 CARD1360
C WRITE DATA RECORD. CARD1370

WRITE(KOUT)KSDATNFILLISCNT,(ISN(l),I=1,9SCNT), CARD1380
1 (ISVEC(I),=1tISCNT) CARD1390

C WRITE END LABEL. CARD1400
WRITE(KOUT)KSENDNFILLNFILLISUMtNFILL CARD1410

C UPDATE NUMBER OF OUTPUT FILES* CARD1420
NFILES=NFILES+l CARD1430

C GO TO READ NEXT TYPE CARD. CARD1440
GO TO 50 CARD1450

C *CARD1460
C ***CARD1470
C CARD1480
C P MATRIX CARD1490
C READ MATRIX NAME AND LABEL. CARD1500

300 READ I0tNAMELABEL CARD1510
C PRINT TYPE AND NAME. CARDI520'

PRINT 2,KTYPENAME CARDI530
C WRITE BEGINNING LABEL ON OUTPUT UNIT. CARD1540

WRITE(KOUT)KPBEGNAMENLqLABEL CARDi550
C READ LIST OF ROWS AND MODIFY SPECIFICATIONS. CARD1560

READ 5vISCNTd(ISN(I)tI=1,tSCNT),MODSWMODFAC CARDiSTO
C WRITE INFO JUST READ ON OUTPUT UNIT. CARDI580

WRITE(KOUT)KPLSTISCNT,(ISN(1),I=1ISCNT)bMODSWMODFAC CARD1590
C READ LIST OF COLUMNS AND P MATRIX INCREMENT CARD1600
C VALUES. CARD1610

READ 5,JCNT,(ISN(I)tI=lJCNT),NUMMONUMYR CARD1620
c WRITE INFO JUST READ ON OUTPUT UNIT. CARD1630

WRITE(KOUT)KPLSTtJCNT,(ISN(I),I=1,JCNT),NUMMONUMYR CARD1640
C READ ARRAY ELEMENTS. THEY MUST BE IN ORDER BY CARD1650
C ROW AND BY COLUMN WITHIN ROW. CARDI660
C INITIALIZE ELEMENT SUBSCRIPi FOR THIS ROW. CARD1670

K=1 CARD1680
C INITIALIZE NUMBER OF ELEMENTS COUNT FOR THE CARD1690
C MATRIX. CARDI700



KSUM=O CARD1710
C READ FIRST ELEMENT CARD. CARD1720

READ 15tIROWtISN(1),P(1) CARD1730
C UPDATE ROW SUBSCRIPT. CARD1740

330 K=K+l CARD1750
C READ ADDITIONAL ELEMENT CARD. CARD1760

READ 15tIROWX9ISN(K)tP(K) CARD1770
C WAS ROW NUMBER JUST READ SAME AS THAT OF CARDI780
C PREVIOUS READ? CARD1790
C YES - GO TO READ NEXT CARD. CARD1800

IF(IROW.EQ.IROWX) GO TO 330 CARD1810
C THERE WAS A CHANGE IN ROW NUMBER. WRITE THE CARD1820
C RECORD FOR THE ROW COMPLETED ON THE OUTPUT UNIT.CARD1830
C LET ICNT = NUMBER OF ELEMENTS IN THE ROW. CARD1840

ICNT=K-1 CARDI850
WRITE(KOUT)KPDATIROWtICNT9(ISN(I)tI=1,9CNT),(P(I),I=1,ICNT) CARD1860

C ACCUMULATE COUNT OF P ELEMENTS iOR THIS MATRIX. CARDI870KSUM=KSUM+ICNT CARD1880

C HAVE ALL ELEMENTS FOR THIS MATRIX BEEN READ? CARD1890

C YES - GO TO WRITE ARRAY END LABEL. CARDI900
IF(IROWX.EQ.-1) GO TO 350 CAR01910

C NO. CARDI920
C DATA FROM LAST CARD READ IS TO BE SHOWN AS FIRSTCARDI930
C ENTRY IN A NEW ROW. CARD1940

IROW=IROWX CARDI950
ISN(1)=ISN(K) CARDI960
P(1)=P(K) CARD1970
K=I CARD1980

C GO TO READ NEXT CARD. CARD1990
GO TO 330 CARD2000

C CARD2010
C ALL ELEMENTS FOR THE MATRIX HAVE BEEN READ, CARD202O
C CHANGE COUNT OF ARRAY ELEMENTS TO A REAL VALUEe CARD2O3O

350 PN=KSUM CARD2O40
C WRITE END LABEL. CARD2050

WRITE(KOUT) KPENDiNFILLNFILL ISCNTPN CARD2O60
C UPDATE NUMBER OF OUTPUT FILES. CARD207O

NFILES=NFILES+1 CARD2080
C GO TO READ NEXT ARRAY TYPE CARD. CARD2090

GO TO 50 CARD2100

C ALL ARRAYS HAVE BEEN PROCESSED. CARD212O
C CARD2130
C UPDATE NUMBER OF FILES FOR END OF FILE RECORD. CARD2140

400 NFILES=NFILES+l CARD2150
LI C CREATE A BLANK FILE NAME, CARD2160
r!DO 410 1=116 CARD2170

LL 410 NAME(I)=KBLANK CARD2180
c WRITE END LABEL, CARD2190

WRITE(KOUT)KNEXTNAMEeNFILLtNFILES CARD2200
C REWIND OUTPUT UNIT* CARD2210

REWIND KOUT CARD2220
C PRINT ARRAY TYPE AND NAME CARD2230

PRINT 29KTYPE#NAME CARD2240
c PRINT END OF OPERATION MESSAGE, CARD2250

LLPRINT l*NFILES CARD2260
i CRETUPN CARO2270

LMU
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RETURN CARD2280
C CARD2290

1 FORMAT(46H CARDSP OPERATION COMPLETE, NUMBER OF FILES 1 16) CARD2300
2 FORMAT(lXTHKTYPE wv16v5Xq6A4) CARD23IO
5 FORMAT(6112) CARD2320

10 FORMAT(6A4/2OA4/IOA4) CARD2330
15 FORMAT(2112,FI2.6) CARD2340

C CARD2350
C REFERENCE LIST. CARD2360
C CARD2370
C SUBROUTINE ARGUMENTS. CARD2380
C CARD2390
C ISN - THIS ARRAY WILL BE USED FOR (1) P MATRIX LIST OF ROWS, CARD2400
c LIST OF COLUMNS, AND LIST OF COLUMNS IN A ROWt 12) D CARD2410
C MATRIX LIST OF COLUMNS IN A ROWt (3) S VECTOR LIST OF CARD2420
C STATE NUMBERS. CARD2430
C ISVEC - THIS ARRAY WILL BE USED FOR (1) 0 MATRIX ELEMENT VALUES CARD2440
C IN A ROW, (2) S VECTOR STATE VALUES, CARD2450
C P - THIS ARRAY WILL BE USED FOR THE P MATRIX ELEMENT VALUES CARD2460
C IN A ROW* CARD247O
C CARD2480
C OTHER VARIABLES. CARD2490
C CARD2500
C KTYPE - I.. D MATRIX. CARD2510
C 2,e S VECTOR. CARD2520
C 3, P MATRIX. CARD2530
C 4.. END OF INPUT DATA. CAR02540
C MODSW - TRANSITION MODIFY SWITCH. SEE GENDSP FOR DETAILS. CARD2550
C MODFAC - TRANSITION MODIFY FACTOR. SEE GENDSP FOR DETAILS. CARD2560
C NUMMO - P MATRIX MONTH INCREMENT VALUE.SEE GENDSP FOR DETAILS, CARD2570
C NUMYR - P MATRIX YEAR INCREMENT VALUE. SEE GENDSP FOR DETAILS. CARD2580

END CARD2590
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SUBROUTINE CLLAPS(KSLSTCODLDIM) CLLAO010
C *CLLAO020
C THIS SUBROUTINE WILL COLLAPSE A GIVEN MODEL BY CLLAO030
C OMITTING OR RECODING ONE OR MORE VARIABLES IN CLLAOO40
C THE STATE DEFINITION. CLLAO050
C THE COLLAPSE OPERATION CAN BE PERFORMED ON A CLLAO060
C STATE PATTERN FREQUENCY FILE ONLY. CLLAO070
C CLLAO080
C A DIMENSION OF 30 IS USED FOR THE VARIABLE CODE CLLAO090
C ARRAYS SINCE THIS IS THE MAXIMUM NUMBER OF VARI-CLLAO100
C ABLES THAT MAY BE USED IN DEFINING A MODEL. CLLAO11O

DIMENSION NCODEV(30)tKSEI) CLLAO12O
DIMENSION NCODV2(30),NC(30)tNC2(30),LOCI30)LSTCOD(I) CLLAO13O
DIMENSION LCODE(30) CLLAO40
DIMENSION MULT(30) CLLA0150

C CLLAO160
C INITIALIZE CONSTANT NFILL. CLLAO170

NFILLmO CLLAO18O
C READ NV - NUMBER OF VARIABLES USED TO DEFINE CLLAO190
C INPUT STATE NUMBERS - AND NCODEV(l) THRU CLLA0200
C NCODEV(NV) - NUMBER OF CODES DEFINED PER VARI- CLLA021O
C ABLE FOR INPUT STATE NUMBERS, THE NCODEV VALUE CLLAO220
C WILL BE NEGATIVE FOR ANY VARIABLE BEING OMITTED CLLA0230
C IN OUTPUT STATE NUMBERS. CLLA0240

READ IONV9(NCODEV(N),N=INV) CLLA0250
C READ *NS' - NUMBER OF STATE NUMBERS PEP. PATTERN*CLLA026O

READ 1ONS CLLA0270
C SET UP ARRAY OF POSITIVE NUMBER OF CODES PER CLLAO280
C VARIABLE FOR USE IN COMPUTING MULTIPLY FACTORS CLLAO9O0

C AND ARRAY SUBSCRIPTS. Cl-LA0300
DO 20 N=19HV CLLA031O

20 NC(N)nIABS(NCODEV(N)) CLLA0320
C INITIALIZE FOR LATER INDEX USE. CLLAO330

NVMIuNV-1 CLLAO340
C GENERATE THE MULTIPLYV- FACTORS USED IN DECODING CLLA0350
C STATE NUMBERS. CLLA0360

GULTANV)E T CLLAO37O

IF(NV*EO*I) GO TO 24 CLLA0375
N=NV CLLA0380

00 22 IwIsNVMl CLLAO390
MULT(K-1)uMULT(N)*NC(N) CLLA0400

12 NwN-I CLLA0410
C CLLA0420
C READ KOPT - SPECIFICATION OF COLLAPSE OPTION. CLLA0430

24 READ 1OKOPT CLLA0440
C BRANCH ON OPTION. CLLA0450

IF(KOPT.EO.2) GO TO 30 CLLAO460
C OPTION I* CLLAO4TO
C VARIABLE OMISSION ONLY. CLLAO4O
C THE NUMBER OF CODES DEFINED PER VARIABLE FOR CLLA0490
C OUTPUT STATE NUMBERS WILL BE THE SAME AS THE CLLA0500
C NUMBER OF CODES DEFINED FOR THE CORRESPONDING CLLA051O
C INPUT VARIABLE. CLLAO52O

CALL TMT(NVtNCODV2(1),NCODEV41)) CLLA0530
GO TO 60 CLLA0540

C 30 CLLAO550
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C OPTIOM 2. CLLAO56O
C VARIABLE GROUPING ONLY OR VARIABLE GROUPING AND CLLAT57O
C OMISSION. CLLAOSO
C READ NV - NUMBER OF VARIABLES (MUST BE THE SAME CLLAO590
C AS NV IN THE FIRST READ) AND NCODV241) THRU CLLA0600
C NCODV2(NV) - THE NUMBER OF CODES PER VARIABLE CLLAO610
C FOR THE NEW MOPELe THE ENTRY WILL BE ZERO FOR A CLLA0620
C VARIABLE BEING OMITTED AND NEGATIVF. FOR A CLLAO630
C VARIABLE BEING RECODED. CLLA0640

30 READ 1O9NVdfNCODV2(N),NulNV) CLLAO6SO
C SET UP.. CLLA0660
C LSTCOD - ARRAY OF RECODE CODES FOR VARIABLES TO CLLAO6TO
C BE RECODEO AND LOC - ARRAY OF SUBSCRIPTS - CLLA0680
C BEGINNING LOCATION IN LSTCOD OF RECODE VALUES CLLA0690
C FOR EACH VARIABLE* CLLA0700
C SET INITIAL SUBSCRIPT TO ONE. CLLAO710

LOCSUBml CLLAO72O
C DO FOP. EACH VARIACLE. CLLA0730

DO 50 N=19NV CLLAO740
C IS THIS VARIABLE TO BE RECODED? CLLA0750

IF(NCODV2(N)*LT*O) GO TO 40 CLLA0760
C NO CLLAO7O
C NO LOCATION IN LSTCOD JILL CONTAIN CODES FOR THECLLAO780
C NITH VARIABLE. CLLA0790

LOC(N)uO CLLAO800
GO TO 50 CLLA081O

C YES CLLA0820
C THE CODES FOR THIS VARIABLE ARE TO BE CHANGED. CLLAO830
C LOC(N)wFIRST LOCATION IN LSTCOD FOR CODES FOR CLLA0840
C THE NTH VARIABLE. CLLAO850

40 LOC(N)-LOCSUB CLLAO860
C NC(N) IS THE NUMBER OF CODES DEFINED FOR THE CLLA0870
C NITH VARIABLE IN THE INPUT MODEL. CLLA0880
C LTO IS THE LAST LOCATION IN LSTCOD FOR CODES FORCLLA0890
C THE NOTH VARIABLE. CLLA0900

LTOuLOCSUB+NC(N)-l CLLAO910
C READ NX - VARIABLE NUMBER FOR FOLLOWING LIST OF CLLA0920
C RECODE VALUES, AND LSTCOD(LOCSUB) THRU LSTCOD CLLAO930
C iLTO) - A LIST OF NEW CODE VALUES, ONE FOR EACH CLLAO940
C ORIGINAL CODE VALUE, CLLA0950

READ 10,NXt(LSTCOD(L),L=LOCSUBLTO) CLLA0960
C DOES THE VARIABLE NUMBER READ EQUAL THE CURRENT CLLAO970
C VARIABLE NUMBER OF THE DO LOOP CONTROLLING THE CLLAO980
C RECODE INPUT? CLLA0990
C NO. CONTROL CARD ERROR. CLLAODOO

IF(NXNE.N) GO TO 220 CLLAl010
C YES CLLA1O20
C INCREMENT SUBSCRIPT VALUE FOR LOCo CLLA103O

LOCSUBzLTO+l CLLA1040
C CONTINUE CLLAlOSO

50 CONTINUE CLLAI060
C CLLA10O
C IS FINAL SUBSCRIPT VALUE USED GREATER THAN THE CLLA1080
C DIMENSION OF THE ARRAV IN WHICH THESE NEW CODE CLLA1O9O
C VALUES WERE STORED? CLLA100
C YES, DIMENSION ERROR* CLLA1iIO

IF(LOCSUB-IoGT*LDIM) GO TO 200 CLLAI20
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C CLAl130
, C 60 CLLA1140

C DIMENSION OF CODE VALUE ARRAY HAS NOT BEEN CLLA1150
C EXCEEDED. CLLA1L60
C OPTIONS ; AND 2. CLLAI70
C CREATE AN ARRAY OF POSITIVE NUMBER OF CODES PER CLLA118O
C VARIABLE FOR USE IN CODING THE OUTPUT STATE CLLA1190
C NUMBERS. CLLAI200

60 DO 65 N=1,NV CLL41210
65 NC2(N)=IABS(NCODV2(N)) CLLA1220

C INITIALIZATION FOR RECODING COMPLETE. CLLA1230
C CLLA1240
C READ KOUT - OUTPUT UNIT ID, CLLA1250

70 READ 1OKOUT CLLA1260
C REWIND OUTPUT UNIT, CLLA127O

REWIND KOUT CLLA1280
C CLLA1290
C READ KINP - INPUT UNIT ID. CLLA1300

75 READ 1O.KINP CLLA1310
C IS THIS A RETURN CARD? CLLA1320
C YES. GO TO REWIND OUTPUT UNIT. CLLA1330

IF(KINP.EQ.Oi GO TO 190 CLLA1340
C NO CLLA1350
C REWIND INPUT UNIT. CLLAI360

REWIND KINP CLLA1370
C ***CLLA1380
C *CLI.A1390

C PROCESS STATE NUMBER PATTERN RECORDS. CLLA1400
C READ A RECORD: MODLvKS(1) THRU KS(NS)9IFREQ. CLLA1410

80 READIKINPtEND=1OO)MODL(KS(N)N=1,NS)PIFREO CLLA1420
C NO EOF CLLA1430
C **CLLA1440
C *CLLA1450
C RECODE. CLLA1460
C EACH INPUT STATE NUMBER IS DECODED TO ITS CLLA1470
C ORIGINAL VARIABLE CODE VALUES. THESE CODE VALUESCLLA1480
C ARE GROUPED AND/OR OMITTED AS SPECIFIED INCODINGCLLA1490
C EACH OUTPUT STATE NUMBER. CLLA1500
C CLLA151O
C STATE NUMBER = IA-I)*KB*KC**..*KR CLLA1520
C + (B-11*KC*KD*...*KR CLLA1530
C + ... CLLA1540
C + (0-l)*KR CLLA1550
C + R CLLA1560
C WHERE At,...R ARE VARIABLE CODES. CLLAI570

C AND KAt...tKR ARE VARIABLE RANGES. CLLA15BO
C CLLA1590
C DECODE-RECODE LOOP. CLLA1600
C DO FOR EACH STATE NUMBER IN PATTERN. CLLA161O

DO 1100 K=-1NS CLLAI620
C IS THIS STATE NUMBER ZERO? CLLA1630
C YES. OUTPUT STATE NUMBER WILL ALSO BE ZERO. GO CLLA1640
C TO NEXT STATE NUMBER. CLLAI650

IF(KS(K),EQ.O) GO TO 1100 CLLAI660
C NO CLLA1670
C LK KS(K) = STATE NUMBER BEING RECODED. CLLA1680

LK=KS(K) CLLA1690
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C DECODE* CLLA1700
C DECODE THE ORIGINAL STATE NUMBER AND PLACE THE CLLA1TO
C CODE VALUES IN LCODE. CLLAIT20

IF(NV*EQo1) GO TO 1062 CLLA1725
DO 1060 Nul*NVMl CLLA1730
LWK-ILK-I)/MULT(N) CLLA174%1
LKULK-LWK*MULT(N) CLLAT1751060 LCOOE(N)LWK+l CLLAIT60

1062 LCODE(NV~LK CLLA1770

C RECODE. CLLA176O
C RECODE THE NEW STATE NUMBER AND PUT IT IN KS(K).CLLAIT9OC SET WORKING LOCATION FOR GENERATION OF NEW STATECLLAISO0

C NUMBER TO ZERO* CLLA110
LWK=O CLLA1820

C DO FOR ALL VARIABLES. CLLA1830
DO 1080 N=19NV CLLA1840

C IS THIS VARIABLE BEING OMITTED? CLLA1850
C YES. GO TO NEXT VARIABLE. CLLAI860

IF(NCOOEVIN)oLT9O) GO TO 1080 CLLA1670
C NO CLLA1880
C IS THIS VARIABLE BEING RECODED? CLLA1890
C NO* KEEP CURRENT CODE FOR THIS VARIABLE* CLLA1900

IF(NCODV21N)*GT.O) GO TO 1075 CLLA1910
C YES CLLA1920
C PICK UP CODE SUBSCRIPT AND VALUE. PLACE NEW CODECLLA1930
C VALUE IN LCODE. CLLA1940

LuLOC(N)-+LCODE(N) CLLA1950
LCODE(N)-LSTCODL) CLLA1960

C ACCUMULATE CONTRIBUTION OF THIS CODE TO STATE CLLA1970
C NUMBER. CLLA1980
1075 LWK-LWK*NC2(N)+LCODE(N)-l CLLA1990

C CONTINUE CLLA2000
1080 CONTINUE CLLA2010
C ADJUST FOR I SUBTRACTED FOR RTH VARIABLE. CLLA2020

KS(K)aLWK*1 CLLA2030
C CLLA2040
C CONTINUE CLLA2050
1100 CONTINUE CLLA2060

C *CLLA207O
C **CLLA2080
C WRITE: MODLKS(l) THRU KS(NS),IFREQ* CLLA2090

WRITE(KOUT) MODL9(KS(N)tNmlNS),IFREO CLLA2100
C GO TO READ AN INPUT RECORD. CLLA2110

GO TO 80 CLLA2120
C *CLLA2130
C ***CLLA2140
C END OF FILE ON READ. CLLA2150
C REWIND INPUT UNIT. CLLA2160

100 REWIND KINP CLLA217O
C PRINT $OPERATION COMPLETE MESSAGE1 FOR THIS CLLA2180
C INPUT UNIT. CLLA2190

PRINT 240,KINP CLLA2200
C GO TO READ A CONTROL CARD. CLLA2210

GO TO 75 CLLA2220
C YES - A RETURN CARD WAS READ. CLLA2230
C REWIND OUTPUT UNIT. CLLA2240

190 REWIND KOUT CLLA2250
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C PRINT 'OPERATION COMPLETE MESSAGE$ FOR THIS CLLA2260

C OUTPUT UNIT. CLLA2270
PRINT 250,KOUT CLLA2290

C RETURN CLLA2290
RETURN CLLA2300

C CLLA2310

C YES CLLA2320
C DIM ERROR FOR LSTCODO CLLA2330
C PRINT ERROR MESSAGE. CLLA2340

200 PRINT 210,LDIMLOCSUB CLLA2350
C EXIT CLLA2360

STOP CLLA2370
C NO - CONTROL CARD VARIABLE NUMBER DOES NOT EQUALCLLA2380
C DO LOOP VARIABLE NUMBER. CLLA2390
C PRINT ERROR MESSAGE. CLLA2400

220 PRINT 230tNXtN CLLA2410
C EXIT CLLA2420

STOP CLLA2430
C CLLA2440

10 FORMAT(6112) CLLA2450
210 FORMAT(52H DIMENSION OF LSTCOD - CODE LIST VECTOR - TOO SMALL,/ CLLA2460

1 30H VALUES OF LOIM AND LOCSUB ARE,2112) CLLA2470
230 FORMAT(52H CLLAPSo,,CONTROL CARD ERROR. CARD VARIABLE NUMBER = , CLLA2480

II12/27X,25HDO LOOP VARIABLE NUMBER = 9112) CLLA2490
240 FORMAT(//45H CLLAPS,.,OPERATION COMPLETE FOR INPUT UNIT 916) CLLA2500
250 FORMAT(//45H CLLAPS.e.OPERATION COMPLETE FOR OUTPUT UNIT 916) CLLA2510

C CLLA2520
C REFERENCE LIST. CLLA2530
C CLLA2540
C SUBROUTINE ARGUMENTS. CLLA2550
C CLLA2560
C KS - ARRAY FOR NS STATES -- A STATE NUMBER PATTERN, CLLA2570
C CLLA2580
C CLLA2590
C LSTCOD - THE NEW CODE VALUES. THERE IS A NEW CODE FOR EACH OLD CLLA2600
C CODE IN THE OLD CODE SEQUENCE - FOR ONLY THOSE VARIABLES CLLA2610
C BEING CHANGED. CLLA2620
C LSTCOD(1) - NEW CODE VALUE FOR FIRST OLD CODE VALUE FOR FIRST CLLA2630
C VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2o CLLA2640
C LSTCOD(2) - NEW CODE VALUE FOR SECOND OLD COnE VALUE FOR FIRST CLLA2650
C VARIABLE THAT HAS A NEGATIVE ENTRY IN NCOOV2. CLLA2660
C * CLLA2670
C , CLLA2680
C CLLA2690
C LSTCOD(NCODEV(I)) - NEW CODE VALUE FOR LAST OLD CODE VALUE FOR CLLA2700
C FIRST VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2, CLLA2710
C LSTCOD(NCODEV(I)+I) - NEW CODE VALUE FOR FIRST OLD CODE VALUE FOR CLLA2720
C SECOND VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2, CLLA2730
C LSTCOD(NCODEV(I)+2) - NEW CODE VALUE FOR SECOND OLD CODE VALUE FORCLLA2740
C SECOND VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2. CLLA2750
C * CLLA2760
C * CLLA2770
C CLLA2780
C LSTCOD(NCODEV(I)+NCODEV(J)) - NEW CODE VALUE FOR LAST OLD CODE CLLA2790
C VALUE FOR SECOND VARIABLE THAT HAS A NEGATIVE ENTRY IN CLLA2800
C NCODV2. CLLA2BIO
C CLLA2820
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C .CLLA2B30

C. CLLA2R4O
C L)IM - DIMENSION OF LSTCO) IN MAIN PROGRAM. CLLA2850
C CLL42860

C OTHER VARIABLFS. CLLA?870
C CLLA2880
C KOPT - OPTION TYPE. CLLA2R90
C I IF VARIABLF OMISSION ONLY. CLLA2900
C 2 IF (A) VARIABLE GROUPING ONLYv OR CLLA2910
C (B) VARIABLE GROUPING PLUS VARIABLE OMISSION, CLLA2920
C LOC - ARRAY CONTAINING FOR EACH VARIABLE, THE SUBSCRIPT VALUE CLLA2930
C FOR THE FIRST LOCATION IN LSTCOD CONTAINING THE CODES FORCLLA2940
C THAT VARIABLE. CLLA2950
C THE VALUE WILL BE ZERO IF NCODV2(I) IS ZERO OR POSITIVE. CLLA296O
C THE VALUE WILL BE 1 + (NCNDEV(K) FOR EACH NEGATIVF CLLA2970
C NCODV2(K), K=l THRO 1-1) IF NCODV2(I) IS NEGATIVE. CLLA2980
C LCODE - A WORK AREA USED FOR THE VARIABLE CODES AS EACH STATE CLLA2990
C NUMBER IS RECODED. CLLA3000
C MOLT - ARRAY FOR STATE NUMBER MULTIPLY FACTORS. CLLA3010
C NC - ARRAY FOR ABSOLUTE VALUE OF NCODEV ENTRIES, CLLA3020
C NC2 - ARRAY FOR ABSOLUTE VALUE OF NCODV2 ENTRIES, CLLA3030
C NS - NUMBER OF STATES PER PATTERN. CLLA3040
C NV - NUMBER OF VARIABLES. CLLA3050
C NX - VARIABLE NUMBER ASSOCIATED WITH SET OF RECODE VALUES CLLA3060
C CURRENTLY BEING READ. CLLA3070
C NCnOEV - ARRAY FOR NUMBER OF CODES PER VARIABLE, THE ENTRY WILL BECLLA3080
C NEGATIVE IF THE VARIABLE IS BEING COLLAPSED OUT OF THE CLLA3090
C MODEL. CLLA3100
C NCODV2 - AN ARRAY FOR THE NUMBER OF CODES PER VARIABLE OF THE CLLA3110
C INPUT MODEL REQUIRED TO DEFINE THE OUTPUT MODEL. A ZERO CLLA3120
C SHOULD BE ENTERED FOR A VARIABLE BEING OMITTED, CLLA3130
C A NEGATIVE VALUE SHOULD BE ENTERED FOR A VARIABLE BEING CLLA3140
C RECODED, CLLA3150

END CLLA3160
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SUBROUTINE COPY(ISNtISVECPLABEL) COPYOOLO
C COPYO020
C THIS IS A GENERAL PURPOSE COPY ROUTINE FOR 0 COPYO030
C MATRICES, P MATRICES, AND S VECTORS. COPYO040
C COPYOO50
C THE FIRST CONTROL CARD IDENTIFIES THE OUTPUT COPYO060
C UNIT SPECIFICATIONS. THE CARD FIELDS ARE CGPYO070
C KOUT - COL 1-6 (16) FORTRAN UNIT NUMBER. COPYO080
C KPOS - COL 7-12 (16) POSITIONING SPECIFICATION:COPYO090
C 0 - START AT BEGINNING OF FILE. COPYO1OO
C 1 - START AT FLOMOD END OF FILE RECORD. COPYOllO
C COPYO120
C ONE CONTROL CARD IS REQUIRED FOR EACH SET OF COPYOI3O
C CONSECUTIVE ARRAYS-ON AN INPUT UNIT-THAT ARE TO COPY0140
C BE COPIED. COPYOI5O
C A BLANK CONTROL CARD IS USED TO RETURN CONTROL COPYOI60
C TO THE CALLING PROGRAM. COPYO170
C THE CONTROL CARD FIELDS ARE COPYOI80
C IDTAPE - COL 1-6 (16) FORTRAN INPUT UNIT NUMBER.COPYO190
C NFILE - COL 7-30 (6A4) ARRAY NAME OF FIRST OF COPYO200
C *NUMVCI FILES TO BE COPIED UNDER COPY0210
C CONTROL OF THIS CARD. COPY0220
C NUMVC - COL 31-36 (16) COPY0230
C +N w THE NUMBER OF CONSECUTIVE ARRAYS COPY0240
C TO BE COPIED FROM °IDTAPE! COPY0250
C STARTING WITH ARRAY INFILE. COPY0260
C 0 a COPY OPERATION COMPLETEDo RETJRN@ COPYO27O
C -1 a COPY ALL ARRAYS ON THE TAE. COPYO280
C COPY0290

IMPLICIT REAL*8(A-H*O-Zq$) COPY0300
DIMENSION ISN(1),ISVEC(I)tP(1)tLABEL(1) NFILE(6) COPY0310
DATA KBLANK/4H / COPY0320c COPY0330

C INITIALIZATION COPY0340
C RECORD TYPE FOR END OF FILE ARRAY. COPY0350

K40w40 COPY0360
C FILLER VARIABLE. COPYO370

NFILL1l COPY0380
C NUMBER OF FILES ON OUTPUT UNIT. COPY0390

NFILESwO COPYO400
C SKIP TO NEW PAGE ON PRINTER AND PRINT HEADING. COPY0410

PRINT 5 COPY0420
5 FORMAT(26HI LIST OF FILES COPIED.o. ) COPY0430

C READ OUTPUT UNIT NUMBER AND POSITION TYPE. COPY044O
READ 19KOUTtKPOS COPYO450

I FORMAT(216) COPYO460
C REWIND OUTPUT UNIT. COPY0470

REWIND KOUT COPY0480
C IF OUTPUT IS TO SYART AT THE BEGINNING OF THE COPY0490
C TAPEe NO FURTHER POSITIONING IS REQUIRED. GO TO COPYOO0
C READ INPUT SPECIFICATION. COPYOSIO

IFfKPOSoEQ90) GO TO 6 COPYOS20
C POSITION TO FLOMOD END OF FILE RECORD ON OUTPUT COr"O30
C UNIT* COPYO540

2 READ(KOUT)KTYPE COPYO55O
C IF THIS WAS NOT THE END OF FILE RECORD, READ THECOPY0560
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C NEXT RECORD. COPV0570
IF(KTYPE*NE.40) GO TO 2 COPY0580

C THE RECORD JUST READ WAS AN END nF FILE RECORD. COPY0590
C BACKSPACE THIS RECORD. COPY0600

BACKSPACE KOUT COPY0610
C READ THE TOTAL RECORD TO OBTAIN THE NUMBER OF COPY0620
C FILES COUNT. COPY0630

READ(KOUT)KTYPEtNFILENFILLNFILES COPYO640
C SUBTRACT ONE FOR THE END OF FILE $FILE@ FROM THECOPY0650
C NUMBER OF FILES COUNT. COPY0660

NFILESwNFILES-1 COPYO670
C BACKSPACE END OF FILE RECORD SO OUTPUT UNIT IS COPY0680
C IN PROPER POSITION FOR WRITING NEXT LABEL. COPY0690

BACKSPACE KOUT COPYOTO0
C READ FIRST COPY SPECIFICATION CARD* COPYO710

6 READ 11,IDTAPENFILE*NUMVC COPYOT20
C STORE TAPE NUMBER AS $PREVIOUS# TAPE NUMBER. COPYO730
C THIS IS TO AVOID UNNECESSARY REWINDS. COPYO74O

IDTAPX-IOTAPE COPY0750
C REWIND IOTAPE. COPYO760

REWIND IDTAPE COPYOTTO
GO TO 12 COPYO780

C READ FOR ADDITIONAL COPY SPECIFICATION CARDS. COPYO790
10 READ 119IDTAPEoNFILENUMVC COPY0800
11 FORMAT(16,6A4*16) COPVO810

C IS THE COPY RUN COMPLETE? COPYO820
C YESo GO TO WRITE END RECORD* COPY0830

12 IF(NUMVC*EQO) GO TO 500 COPYO84O
C NO COPYO85O
C IS THE CURRENT INPUT UNIT THE SAME AS THE COPY0860
C PREVIOUS INPUT UNIT, AND IS THE FIRST INPUT FILECOPYO870
C TO BE LOCATED BY NAME? COPYO880
C YES. NO REWIND ROUIREDe GO TO POSITION INPUT BYCOPYO890
C FILE NAME. COPY0900

IF(IDTAPE.EQ.IDTAPX.AND.NUMVC.GT.O) GO TO 14 COPY0910
C NO COPY0920
C REWIND CURRENT INPUT UNIT. COPY0930

REWIND IDTAPE COPYO940
C IS THE CURRENT INPUT UNIT THE SAME AS THE COPYO950
C PREVIOUS INPUT UNIT? COPYO960
C YES. ALL FILES ARE TO BE COPIED, GO TO READ COPYO970
C FIRST LABEL. COPYO980

IF(IDTAPE.*EG.IDTAPX) GO TO 410 COPY0990
C THERE WAS AN INPUT UNIT CHANGE. REWIND PREVIOUS COPY1O00
C INPUT UNIT, COPY1OLO

REWIND IDTAPX COPY1020
C STORE CURRENT INPUT UNIT NUMBER AS PREVIOUS COPY103O
C INPUT UNIT NUMBER. COPY1040

IOTAPXaIDTAPE COPY1050
C ARE ALL FILES ON CURRENT INPUT UNIT TO BE COPY1O60
C COPIED? COPY107O
C YES. GO TO READ FIRST LABEL. COPYI080

IF(NUMVCoEQ*(-1)) GO TO 410 COPYIO9O
C NO COPYllo0
C CALL POSINP TO LOCATE NFILE. COPY1llO
C IDTAPENFILE ARE INPUT ARGUMENTS. COPY1I20
C NLvLABELKTYPE ARE RETURNED. COPYI130
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14 CALL POSINP(IDTAPEKTYPEtNFILEtNLLABEL) COPY1140
C PRINT LABEL* WRITE LABEL ON OUTPUT UNIT. COPY115O

15 PRINT 20,NFILE#(LABEL(III-ltNL) COPY1I60
20 FORMAT(H 96A4/(1X,3OA4)) COPY1170

WRITE(KOUT) KTYPENFILENL,(LABEL(I),I=1,NL) COPYI1BO
C ADD I TO NUMBER OF OUTPUT FILES. COPYI19O

NFILES=NFILES+l COPY1200
C USE KTYPE FROM FILE LABEL TO BRANCH TO 0t St OR COPY1210
C P COPY COPY1220

GO TO (100100300),KTYPE COPY1230
C DS COPY1240
C READ A DATA RECORD FROM THE INPUT UNIT - INT*4 COPY1250
C ELEMENT VALUES. COPY1260

100 READ(IDTAPE)KTYPEIROWtICNT,(ISN(I)I-1,ICNT)(I'SVEC(I)I-uICNT) COPY1270
C WRITE THE DATA RECORD ON THE OUTPUT UNIT* COPYI280

WRITE(KOUT) KTYPEIROWtICNT,(ISN(ItI=1,CNT)d(ISVEC(I),1zICNT) COPY1290
C WAS THIS A OSP END OF ARRAY RECORD? COPY1300
C YES. GO TO CHECK NUMBER OF FILES PROCESSED, COPY1310

IF(KTYPE.GT*301 GO TO 400 COPY1320
C NO COPY1330

GO TO 100 COPY1340
C COPY1350
C P COPY1360
C READ AND WRITE ROW LIST RECORD. COPY1370

300 READIIDTAPE)KTYPEtICNT,(ISN(I)tlmltICNT),NUMMONUMYR COPY1380
WRITE(KOUT) KTYPEtICNT,(ISN(I),u1,ItCNT),NUMMONUMYR COPY1390

C READ AND WRITE COLUMN LIST RECORD. COPY1400
READ(IDTAPE)KTYPEICNT,(ISN(1),I=1,ICNT),NUMMONUMYR COPYI410
WRITE(KOUT) KTYPEtICNT,(ISN(I)ti:ilCNT),NUMMONUMYR COPY142O

C READ A DATA RECORD FROM THE INPUT UNIT - REAL*8 COPY1430
C ELEMENT VALUES. COPY1440

310 READ(IDTAPE)<TYPEIROWtICNT,(ISN(I)tltlICNT),(P(I)tI-u1ICNT) COPY1450
C WRITE THE DATA RECORD ON THE OUTPUT UNIT, COPY1460

WRITE(KOUT) KTYPEIROWICNT,(ISN(I)tIultICNT)h(P()tIultICNT) COPY1470
C WAS THIS A OStP END OF ARRAY RECORD? COPYI480
C YES. GO TO CHECK NUMBER OF FILES PROCESSED. COPY1490

IF(KTYPE.GT.30) GO TO 400 COPYISO0
C NO COPYISO

GO TO 310 COPYI520
C YES COPY1530
C END OF ARRAY COPYI540
C DECREASE N4U2eR^ OF FILES TO BE COPIED BY 1. COPY155O
400 NUMVC*NUMVC-1 COPY1560

C HAVE ALL SPECIFIED FILES BEEN COPIED? COPY1570
C YES. READ NEXT CONTROL CARD* COPY1580

IF(NUMVC.EO.O) GO TO 10 COPY1590
C NO COPY1600
C READ A DtStP LABEL FROM THE INPUT UNIT, COPY1610

410 READ(IDTAPE)KTYPEtNFILENLo(LABEL(1),Iu1,NL) COPY1620
C WAS THIS A DtSP END OF TAPE RECORO? COPY1630
C NO. GO TO LABEL PRINT. COPY1640

IF(KTYPE.NE*40) GO TO 15 COPY1650
C YES COPY166C4
C REWIND INPUT UNIT. COPY16TO
430 REWIND IDTAPE COPY1680

C GO TO READ A CONTROL CARD* COPYI690
GO TO 10 COPY1700
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C YES COPY1710
C BLANK CARD MEANS COPY OPERATION IS COMPLETE. COPYI720

C ADD I TO THE OUTPUT UNIT NUMBER OF FILES COUNT. COPYI730
500 NFILES=t;ILES+l COPY1740

00 501 Ixlv6 COPY1750

501 NFILEII)=KBLANK COPY1760
C WRITE A FLOMOD END RECORD ON THE OUTPUT TAPE. COPY1770

WRITEIKOUT) K409NFILENFILL,NFILES COPY1780
C REWIND THE OUTPUT TAPE AND FINAL INPUT TAPE. COPY1790

REWIND KOUT COPYI800
REWIND IOTAPX COPY1810

C RETURN COPYI820
RETURN COPY1830

C COPY1840
C REFERENCE LIST. COPY1850
C COPY1860
C SUBROUTINE ARGUMENTS* COPY1870
C COPY1880
C ISN - ARRAY FOR ROW OR COLUMN NUMBER LIST. COPY1890
C ISVEC - ARRAY FOR ROW OR COLUMN VALUES - INTEGER. COPYI900
C P - ARRAY FOR ROW OR COLUMN VALUES - REAL. COPY1910
C LABEL - ARRAY FOR FILE LABEL. COPY1920
C COPY1930
C COPY1940
C OTHER VARIABLES. COPY1950
C COPY1960
C KPOS - OUTPUT UNIT POSITIONING SPECIFICATION COPY1970
C 0 - START OUTPUT AT BEGINNING OF UNIT. COPYI980
C 1 - START OUTPUT AT END OF FILE RECORD. COPY1990

END COPY2000
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SUBROUTINE DSPRNT(ISNvISVECPLABEL) oSPlOOlO
C DSPIO020

C DSvP PRINT - FORMAT 1. DSPI003O

C DSPI0040

C THIS IS A GENERAL PURPOSE PRINT FOR D AND P DSPI0050

C MATRICES AND S VECTORS. ONLY THE ELEMENTS IN THEDSP006O

C TAPE RECORDS WILL BE PRINTED. THESE ELEMENTS DSPI0070

C WILL USUALLY BE NON-ZERO, BUT ARRAYS GENERATED OSPIOORO
CBY CHANGE P OR SXP OPERATIONS MAY CONTAIN ZERO DSPI0090
C ELEMENTS. DSPIOIOO
C FOR EACH 0 OR P MATRIX ELEMENT PRESENT, THE ROW DSPIOlLO
C NMBER COLUMN NUMBER, AND VALUE WIL;. BE PRINTEDDSPI0120
C FOR EACH S VECTOR ELEMENT PRESENT, THE STATE DSPI0130

C NUMBER AND VALUE WILL BE PRINTED. OSPI0140

C PRINTS 5 ELEMENTS PER LINE. DSPIO150

C DSPI0160
C OSPlO170
C ONE CONTROL CARD IS REQUIRED FOR EACH SET OF DSPIOlgo
C CONSECUTIVE ARRAYS-ON AN INPUT UNIT-THAT ARE TO DSPI0190

C BE PRINTED. DSPIO200
C A BLANK CONTROL CARD IS USED TO RETURN CONTROL DSPIO21O
C TO THE CALLING PROGRAM. DSPI0220

C THE CONTROL CARD FIELDS ARE DSPI0230
C IOTAPE - COL 1-6 (16) FORTRAN INPUT UNIT NUMBERDSPIO240
C NFILE - COL 7-30 (6A4) ARRAY NAME OF FIRST OF DSPI0250
C lNUMVCl FILES TO BE PRINTED UNDER DSPI0260

C CONTROL OF THIS CAR), DSP10270
C NUMVC - COL 31-36 (16) DSPIO2RO
C +N = THE NUMBER OF CONSECUTIVE ARRAYS DSP10290
C TO BE PRINTED FROM 'IDTAPEO DSPIO300
C STARTING WITH ARRAY 'NFILE', DSPI0310
C 0 = PRINT OPERATION COMPLETED. RETURN.DSP10320
C -1 = PRINT ALL ARRAYS ON THE TAPE* DSP10330

C -2 = PRINT THE LABELS ONLY FOR ALL DSPI0340

C ARRAYS ON THE TAPE. DSP1O350
C DSP10360

IMPLICIT REAL*B(A-HO-Z9S) DSPI0370

DIMENSION ISN(1),ISVEC(l)tP(I)tLABEL(1)tNFILE(6) DSP1O3RO
DATA MBLANK/4H /,MCONT/4HC I DSP10390

C RFAD INPUT UNIT NOMBER, ARRAY NAME AND NUMBER OFDSPIO400

C ARRAYS FROM FIRST CONTROL CARD. DSPI0410

READ 11,IDTAPE,NFILEtNUMVC OSP10420

C STORE UNIT NUMBER IN IDSAVE. DSP10430
IDSAVE=IDTAPE DSPI0440

GO To 12 DSPI0450
C READ INPUT UNIT NUMBERt ARRAY NAME AND NUMBER OFDSPI0460

C ARRAYS FOR ALL CONTROL CARDS EXCEPT THE FIRST, DSPI0470

10 READ 11,IDTAPENFILE#NUMVC OSP10480

C IF CARD IS BLANK, PRINT OPERATION IS COMPLETE. OSP10490

12 IF(NUMVC.EQ.O) RETURN DSP10500

C CONTINUE WITH PRINT OPERATION. DSP1O510
C IS THE SAVED NUMBER EQUAL THE CURRENT UNIT 0SP10520
C NUMBER? DSP10530

IF(IDSAVE.EO.IDTAPE) GO TO 13 OSP10540

C NO DSP10550
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C REWIND UNIT IN PREVIOUS CARD. DSPIO56O
REWIND IDSAVE OSPZOSTO

C STORE LATEST UNIT NUMBER IN IDSAVE. OSPIOSSO
IDOSAVESIDTAPE DSP1OS90

C YES - SAVED UNIT NUMBER EQUALS CURRENT UNIT OSPIO600
C NUMBER. DSPI0610
C IS THE EXACT NUMBER OF ARRAYS TO BE PRINTED DSP10620
C SPECIFIED? DSP10630

13 IF(NUMVCeGT.0) GO TO 14 DSP10640
C NO DSP10650
C ALL ARRAYS ON THE TAPE ARE TO BE PROCESSED. DSPI0660
C REWIND IDTAPE DSP10670

REWIND IDTAPE DSPI0680
C ARE THE ARRAY DATA RECORDS TO BE PRINTED? DSPI0690
C YES. GO TO READ FIRST LABEL. DSPIO700

IF(NUMVC*EQ*(-I)) GO TO 410 OSPI071O
C NO DSP0720
C PRINT LABELS ONLY, DSPIO730

GO TO 500 DSP10740
C YES DSPI0750
C EXACT NUMBER OF ARRAYS SPECIFIED* DSP10760
C CALL POSINP TO POSITION TO NAMED ARRAY. DSPIO77O
C IDTAPENFILE ARE INPUT ARGUMENTS. DSPI0780
C NLLABELKTYPE ARE RETURNED. DSP10790

14 CALL POSINPIIDTAPEtKTYPEtNFIL~tNLLABEL) DSP10800
C USE KTYPE FROM FILE LABEL TO BRANCH TO o S, OR DSPI081O
C P PRINT. DSPIO820
C BRANCH ON ARRAY TYPE. 0SPI0830

15 GO TO (1002009300),KTYPE DSP10840
C DDDDSP10850
C 0 MATRIX. DSPI0860

100 CONTINUE DSPI0870
C INITIALIZE KSKIP SO THAT THE FIRST DATA RECORD DSP10880
C WILL BE READ. DSPI0890

KSKIPaI DSPI0900
C COMPUTE NUMBER OF PRINT LINES USED FOR HEADING. DSP1O910

110 LCURuNL/304 DSPI0920
C PRINT D MATRIX NAME AND LABEL. DSP10930

112 PRINT 2OtNFILE,(LABEL(I),IlNL) DSP10940

C PRINT HEADING FOR D ELEMENTS. DSPI0950
PRINT 101 DSP10960

C BRANCH ON KSKIP. DSPlO970
GO TO (120#124.130)tKSKIP DSPI0980

C KSKIPwl OSPI0990
C READ A RECORD. DSPLOOO

120 READ(IDTAPE)KTYPEtROWtICNT,(ISN(1)t11,ICNT),(ISVEC(1) ,I1IICNT) DSPI1010
C IS THIS AN END RECORD? DSPI1O20

IF(KTYPE*GT.30) GO TO 400 DSP11030
C NO DSPI1O4O
C SET CONTINUE FIELD TO A BLANK CHARACTER,, DSPI1050

MPRINTsMOLANK DSPI1060
C COMPUTE Lt NUMBER OF LINES REQUIRED TO PRINT 0 OSP1I1070
C ROW JUST READ, DSP11080

Lut(ICNT-1)/5+l DSPI1090
C WILL THIS ROW RnOUIRE MORE LINES THAN ARE DSPI11IO0
C AVAILABLE ON THE CURRENT PAGE? DSPlIl1O

124 IF(LCUR+L+I.GT.60) GO TO 140 DSP11120
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C NO OSPII130
C SET INDEX VALUES FOR PRINT STATEMENT SO THAT ALLDSP1140
C ELEMENTS IN THE ROW WILL BE PRINTED, DSPI1150

126 IFRa4 DSPI1160
ITO=ICNT OSPIll70

C UPDATE NUMBER OF PRINT LINES USED. DSP11I8O
LCURxLCUR+L+1 DSP1190

C DSPI1ZOO
C PRINT ROW NUMBER, CONTINUE FIELD AND IFR THRU DSPI121O
C ITO ELEMENTS OF ROW, USPI1220

130 PRINT 102,IROWtMPRINTtdISN(I),ISVEC(I),IuIFRtITO) DSPI1230
C DSPI1240
C IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ISDSPI1250
C 59 THE FORMAT FOR THE ROW PRINT WILL SPACE AFTERDSPI1260
C THIS LINE IS PRINTED. OSPI1270
C IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ISDSPI128O
C NOT 5, THE FORMAT FOR THE ROW PRINT WILL NOT DSPI1290
C SPACE AFTER THE LINE IS PRINTED. DSPI1300
C ADJUST THE NUMBER OF PRINT LINES USED IF DSPI131O
C NECESSARY. DSP11320

IF(ICNT.EQ.SOR.(ITO-IFR+I).EQ.5) LCURaLCUR+1 DSPI1330
C DSPI1340
C ARE THERE ELEMENTS IN THIS ROW WHICH HAVE NOT DSP11350
C YET BEEN PRINTED? DSPI1360

IF(ITO.NE.ICNT) GO TO 150 DSP1I370
C NO - GO TO READ A RECORD. DSPI13BO

GO TO 120 DSPI1390
C 140 DSP11400
C SPACE ON CURRENT PAGE NOT ADEQUATE FOR ENTIRE OSPI1410
C ROW. DSP11420
C ROW FORMAT SPACES BEFORE FIRST PRINT LINE. DSPI1430
C THEREFORE IF ONLY ONE PRINT LINE IS AVAILABLE9 DSPII440
C NO DATA ELEMENTS FOR THE CURRENT ROW WILL BE DSPI1450
C PRINTED ON THE CURRENT PAGE. DSPI1460
C IS THERE SPACE ON THE CURRENT PAGE FOR ANY OF DSPI1470
C THE CURRENT ROW? DSPI1480

140 IFILCUR.GE.59) GO TO 160 DSPI1490
C YES DSPI1500
C SPLIT THE ROW. DSP1I510
C SET INDEX VALUES FOR PRINTING FIRST SEGMENT OF DSPI1520
C THE ROW SO THAT AS MANY ELEMENTS AS POSSIBLE 0SP11530
C WILL BE PRINTED ON THE CURRENT PAGE. DSP11540

IFRnl DSP1ISsO
,e(61v-,1v C,'=;-1 DSPIIS6O

SGO TO PRINT STATEMENT. DSPI1570. GO TO 130 DSP1ISsO
C SET INDEX VALUES FOR ADDITIONAL SEGMENT. DSPI1590
C SET CONTINUE FIELD TO THE CHARACTER C. DSPO1600

150 MPRINTuMCONT DSPI1610
C RESET LCUR TO NUMBER OF LINES HEADING REQUIRES. DSPI1612

LCURuNL/30+4 DSPI1614
C SET INDEX VALUES FOR PRIWT STATEMENT SO THAT DSPI1620
C START WITH ELEMENT ITO + I AND CONTINUE THRU THEOSPI1630
C ELEMENT WHOSE SUBSCRIPT IS (1) THE MAXIMUM TO DSPI1640
C VALUE FOR A FULL PAGE OR (2) THE MAXIMUM DSPI1650
C SUBSCRIPT FOR THIS ROW - WHICHEVER IS SMALLER* OSPI1660

IFRwITO+1 OSPI1670
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ITOuIFR+(60-(LCUR+1))*5-1 DSPI1680
IFIITOGT*ICNT) ITOuICNT DSPI1690

C SET LCUR a LAST PRINT 'LINE THAT WILL BE PRINTED DSPI1700

C WITH INDEX VALUES JUST SET. OSPI17lO
LCUR-LCUR+(IVC-IFR)/5+2 DSPI1720

C SET KSKIP TO INDICATE CONTINUATION OF SPLIT KOW DSP11730
C BEING PRINTED. DSP11740

KSKIPu3 DSP)1750
C GO TO SKIP TO A NEW PAGE AND PRINT. DSPI176O

GO TO 112 DSPI1TO
C 160 DSPI1780

C THERE IS NO SPACE ON THE CURRENT PAGE FOR ANY OFDSPI1790
C THE CURRENT ROW. DSPI1I800
C SET KSKIP TO INDICATE START NEW PAGE AND NEW ROWDSPI181O

160 KSKIP=2 DSPI1820

C GO TO SKIP TO A NEW PAGE AND PRINT. DSPI1830
GO TO 110 DSPI1840

C DSPI1850
C SSSDSP11860
C S VECTOR DSP 1870

C L - NUMBER OF LINES REQUIRED TO PRINT ENTIRE So DSPI1880
C READ S DATA RECORD. DSPI1890
200 READ(IDTAPE)KTYPENFILLICNT,(ISN(I )tIltICNT),(ISVEC(I)t=lICNT)DSPo1900

C COMPUTE LCURt NUMBER OF LINES REQUIRED FOR LABELDSPI191O
C HEADING. DSFI1920

LCURwNL/30+5 DSPI1930

C COMPUTE NUMBER OF LINES REQUIRED FOR THIS S DSPI1940

C VECTOR* DSPI1950
L-(ICNT-1)/5+I DSPI1960

C WILL THIS BE A MULTI-PAGE PRINT? 0SPI1970

IF(LCUR+L).GT*60) GO TO 205 DSPI1980

C NO DSP11990

C SET PRINT STATEMENT SUBSCRIPT RANGE FOR SINGLE DSP12000

C PAGE S. DSPI20O

IFR=l DSPI2020
ITO=ICNT DSP12030

C SET LCUR i LAST PRINT LINE THAT WILL BE PRINTED DSP12040

C BY THESE INDEX VALUES* DSP12050
LCUR=LCUR+L DSP12060
GO TO 235 DSP12070

C 205 DSPI2O80

C YES DSP12090

C TH!S '!LL BE A MULTI-PAGE PRINT. DSP12100

C INITIALIZE SUBSCRIPT VALUE FOR FIRST PAGE OF DSPI211O

C MULTI-PAGE S. DSP12120

205 ITO=O DSP!2130

C SET SUBSCRIPT RANGE FOR EACH PAGE OF A MULTI- DSP12I40

C PAGE So 0SP12150
215 IFR=ITO+l DSP12160

ITO=(60-LCUR)*5+IFR-1 DSP12170

IF(ITO.GT.ICNT) ITOzICNT DSP12180

C SET LCUR = LAST PRINT LINE THAT WILL BE PRINTED DSP12190

C BY THESE INDEX VALUES, DSP12200
LCUR=LCUR+(ITO-IFR)I5+1 DSP12210

C DSP12220

C PRINT A PAGE. DSP12230

C PRINT S NAME, LABEL AND HEADING FOR ELEMENTS* DSP12240
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235 PRINT 20,NFILE,(LABEL(I),I=1,NL) DSPI2250
PRINT 210 DSPI2260

C PRINT ELEMENTS SPECIFIED BY CURRENT INDEX DSP12270
c SETTINGS. DSPI2280

PRINT 230t(ISN(I)9ISVEC(I)vI=IFRvITO) DSP12290
C WERE ALL ELEMENTS PRINTED? DSP12300

IF(ITO.EQ.ICNT) GO TO 245 DSP12310
C NO DSP12320
C RESET LCUR TO NUMBER OF LINES REQUIRED FOR LABELDSPI2330
C AND HEADING. 0SPI2340

LCUR=NL/30+5 DSP12350
GO TO 215 OSPI2360

C DSP12370
C YES - ALL ELEMENTS HAVE BEEN PRINTED FOR THIS SoOSPI2380
C READ S VECTOR SUM FROM END RECORD. OSP12390

245 READ(JDTAPE)KTYPENFILLNFILLISUM OSP12400
C IF THERE IS NO SPACE ON THE CURRENT PAGE FOR THEOSP12410
C SUM# SKIP TO A NEW PAGE AND PRINT THE S NAME ANDOSPI2420

C LABEL. OSPI2430
IF(LCUR+3*GT.60) PRINT 20NFILEv(LABEL(I)tI=loNL) OSPI2440

C PRINT THE S VECTOR SUM. OSPI2450
PRINT 2500ISUM DSPI2460

GO TO 400 OSP12470
C DSPI2480
C ***DSP12490
C *DSP12500
C P MATRIX DSP12510

300 CONTINUE DSP12520
C PRINT P MATRIX NAME, LABEL, ROW LIST, MODSWt DSPI2530
C MODFAC, COLUMN LIST9 NUMMOt NUMYRo DSP12540

PRINT 20,NFILEt(LABEL(IfqIwlqNL) DSPI2550
READ(IDTAPE)KTYPEtICNT,(ISN(1),I=1ICNT),MODSWtMODFAC DSP12560
PRINT 303tICNTtMODSWMODFACt(ISN(1),I=1,ICNT) DSP12570
READ(IDTAPE)KTYPEtICNTtISNII),I=IICNT)tNUMMONUMYR DSP12580
PRINT 304,ICNTNUMMONUMYR t(ISN(1),I=ItlCNT) DSP12590

C DSP12600
C PROCESS P ROW RECORDS, DSPI2610
C INI'TIALIZE KSKIP SO THAT THE FIRST DATA RECORD DSP12620
C WILL BE READ. DSP12630

KSKIP=I DSP12640
COMPUTE NUMBER OF PRINT LINES USED FOR HEADING* DSP12650

310 LCUR=NL/30+4 DSPI2660
C PRINT P MATRIX NAME AND LABEL. 0SPI2670

312 PRINT 20tNFILEt(LABEL(I)tI=l9NL) DSP12680
RC PRINT HEADING FOR P ELEMENTS. DSPI2690
PRINT 301 DSPI2700

C BRANCH ON KSKIP. 0SP12710
)0 TO (32093249330)tKSKIP DSP12720

c KSKIP z 1 DSPI2730

C READ A RECORD DSP12740
320 READ(IDTAPE)KTYPEtIROWICNT,(ISN(IJI=1tiCNT)d!P!I),IslICNT) DSP12750

C IS THIS AN END RECORD? DSPI2760
IF(KTYPE*GT*30) GO TO 400 DSP12T7O

C NO DSP12780
C SET CONTINUE FIELD TO A BLANK CHARACTER. DSP12?90

MPRINT=MBLANK DSP12800
C COMPUTE L, NUMBER OF LINES REOUIRED TO PRINT P DSPI2810
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C ROW JUST READ. DSP12620
L-ICNT-1)/5.l DSP12830

C WILL THIS ROW REQUIRE MORE LINES THAN ARE DSP21140
C AVAILABLE ON THE CURRENT PAGE? DSP12SO

324 IF(LCUR L.I*GT*60) GO TO 340 DSP12860
C NO DSP128T0

C SET INDEX VALUES FOR PRINT STATEMENT SO THAT ALLDSPI2660
C ELEMENTS IN THE ROW WILL Of PRINTED* DSP12490

326 IFRwl DSP12900
ITOUICNT DSP12910

C UPDATE NUMBER OF PRINT LINES USED* ASP12920
LCUR3LCURLOP DSP12930

C DSP12940
C PRINT ROW NUMBERt CONTINUE FIELD AND IFR THRU DSP12950

C ITO ELEMENTS OF RONo DSP12960
330 PRINT 302FOROWEMPRONTWRTSNI)LPSP)E ulFRtITOA OSPI2970

C DSP12980
C IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ISDSP12990
C 59 THE FORMAT FOR THE ROW PRINT WILL SPACE AFTEROSPI3000
C THIS LINE IS PRINTED* DSP13010
C IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ISDSPI3020

C NOT 5t THE FORMAT FOR THE ROW PRINT WILL NOT DSP13030
C SPACE AFTER THE LINE IS PRINTED. DSP13040
C ADJUST THE NUMBER OF PRINT LINES USED IF DSPI3050
C NECESSARY. DSP13060

IF(ICNT.EO.5.OR.(ITO-IFR+lI.EQ.5) LCUR=LCUR+1 DSP13070
C DSPI3080
C ARE THERE ELEMENTS IN THIS ROW WHICH HAVE NOT DSP13090
C YET BEEN PRINTED? DSP13100

IF(ITO*NEICNT) GO TO 350 0SPI3110
C NO DSP13120
C GO TO READ A RECORD. DSP13130

GO TO 3?0 DSP13140
C 0SP13150
C SPACE ON CURRENT PAGE NOT ADEQUATE FOR ENTIRE DSP13160
C ROW* DSPI3170
C ROW FORMAT SPACES BEFORE FIRST PRINT LINE. DSPI3180
C THEREFORE IF ONLY ONE PRINT LINE IS AVAILABLE* DSP13190
C NO DATA ELEMENTS FOR THE CURRENT ROW WILL BE DSP13200

C PRINTED ON THE CURRENT PAGE* OSPI3210
C IS THERE SPACE ON THE CURRENT PAGE FOR ANY OF DSP13220
C THE CURRENT ROW... DSP13230

340 IF(LCUR*GE.59) GO TO 360 OSPI3240
C YES DSP13250r SPL!T THE ROHz DSPI3260

C SET INDEX VALUES FOR PRINTING FIRST SEGMENT OF DSP13270
C THE ROW SO THAT AS MANY ELEMENTS AS POSSIBLE DSPI3280

C WILL BE PRINTED ON THE CURRENT PAGE* DSP13290
IFR-l DSP13300
ITOu(60-ILCUJR+I))*5 DSP13310

C GO TO PRINT STATEMENT. DSP13320
GO TO 330 DSP13330

C SET INDEX VALUES FOR ADDITIONAL SEGMENT. 0SP13340
C SET CONTINUE FIELD TO THE CHARACTER C. DSP13350

350 MPRINT=MCONT DSP13360
C RESET LCUR TO NUMBER OF LINES HEADING REQUIRES. DSPI3362

LCURaNL/30+4 DSP13364
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C SET INDEX VALUES FOR PRINT STATEMENT SO THAT DSP13370
C START WITH ELEMENT ITO + 1 AND CONTINUE THRU THEDSP13380
C ELEMENT WHOSE SUBSCRIPT IS (1) THE MAXIMUM TO DSP13390
C VALUE FOR A FULL PAGE OR 12) THE MAXIMUM DSP13400
C SUBSCRIPT FOR THIS ROW - WHICHEVER IS SMALLER. DSP13410

IFRwITO+l DSP13420
ITOnIFR+(60-(LCUR+I))*5-1 DSP13430
IF(ITO.GT.ICNT) ITOwICNT DSP13440

C SET LCUR a LAST PRINT LINE THAT WILL BE PRINTED DSP13450
C WITH INDEX VALUES JUST SET. DSP13460

LCURaLCUR+(ITO-IFR)/5+2 DSP13470
C SET KSKIP TO INDICATE CONTINUATION OF SPLIT ROW 0SP13480
C BEING PRINTED. DSP13490

KSKIPu3 DSP13500
C GO TO PRINT HEADING. DSPI351O

GO TO 312 DSP13520
C NO - THERE IS NO SPACE ON CURRENT PAGE FOR ANY DSPI3530
C OF CURRENT ROW. DSP13540
C SET KSKIP TO INDICATE START NEW PAGE AND NEW ROWDSPI3550

360 KSKIPx2 DSP13560
C GO TO SKIP TO A NEW PAGE AND PRINT. DSP13570

GO TO 310 DSPI3580
C *DSP13590
C ***DSP13600
C 0SPI3610

4 400 DSP13620
C END OF ARRAY DSP13630
C DECREASE NUMBER OF ARRAYS TO BE PROCESSED BY DSPI3640
C ONE. OSP13650

400 NUMVCsNUMVC-1 DSP13660
C HAVE ALL REQUESTED ARRAYS BEEN PROCESSED? DSP13670
C YES. GO TO READ NEXT CONTROL CARD. DSP13680

IF(NUMVC.EQoO) GO TO 10 DSP13690
C NO. READ NEXT LABEL. DSPI3700

410 READ(IOTAPE)KTYPENFILENL,(LABEL(I),IutNL) DSPI3710
C IS THIS A BEGINNING OF ARRAY LABEL? DSP13720
C ES* GO TO BRANCH ON ARRAY TYPE. DSPI3730

IF(KTYPE.NE940) GO TO 15 DSP13740
C NO DSP13750
C REWIND TAPE. 0SP13760

430 REWIND IDTAPE DSP13770
C GO TO READ NEXT CONTROL CARD. DSP13780

GO TO 10 0SP13790
C DSPI3800
C PRINT ALL LABELSe DSPi38iO

SKIP TO A NEW PAGE. DSPI3820

500 PRINT 505,IDTAPE DSP13830
DIMENSION MTYPE(4) DSP13840
DATA MTYPE/16HD...S...P...END./ 0SP13850

C INITIALIZE COUNT OF NUMBER OF LINES PRINTED. DSP13660
LCURO DSPI3870

C READ A LABEL. DSPI3880
510 READ(IDTAPE)KTYPEtNFILENL,(LABEL(I)tl-ltNL) DSPI3890

C INITIALIZE RECORD COUNT FOR THIS ARRAY. DSP13900
NRu- OSPI3910

C SET K a KTYPE FOR SUBSCRIPT USE IN PRINT. DSP13920
KuKTYPE DSP13930
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C WAS THE LABEL JUST READ AN END OF FILE LABEL? 0SP13940
IF(KTYPE.EQ.40) GO TO 550 0SP13950

C NO DSPI3960
C UPDATE NUMBER OF LINES COUNT. DSP13970

LCUR=LCUR+NL/30+3" DSP13980
C IS THERE SPACE ON CURRENT PAGE FOR LABEL AND DSP13990
C RECORD COUNT... OSP14000

IF(LCUR.LE.60) GO TO 518 DSP14010
c NO - START NEW PAGE. DSP14020

PRINT 505,IDTAPE DSP14030

C RESET NUMBER OF LINES COUNT. DSP14040
LCURaNL/30+3 0SP14050

C YES. DSP14060
C THERE IS SPACE ON CURRENT PAGE FOR LABEL AND DSP14070
C RECORD COUNT. DSPI4O80
C PRINT LABEL* OSPI4090

518 PRINT 5O6,MTYPE(K)tNFILEt(LABEL(1)t1=ItNL) DSP14100
C READ TYPE FIELD ONLY FROM NEXT RECORD. DSP141lO

530 READ(IDTAPE)KTYPE DSP14120
C COUNT THIS RECORD. DSP14130

NR=NR+l DSP14140
C WAS THE RECORD JUST READ A DATA RECORD? DSP14150
C YES. GO TO READ NEXT RECORD. DSP14160

IF(KTYPE.LT.31) GO TO 530 DSPI4170
C NO DSP14180
C PRINT NR, NUMBER OF RECORDS FOR THIS ARRAY. DSP14190

PRINT 540,NR 0SPI4200
C GO TO READ NEXT LABEL. DSP14210

GO TO 510 DSP14220
C YES DSP14230
C END RECORD DSP14240
C SET K = 4 TO PRINT ARRAY TYPE 'END'. DSP14250

550 K=4 DSP14260
C PRINT ARRAY TYPE AND FILE NUMBER OF THIS END DSP14270
C RECORD. DSP14280

PRINT 560,MTYPE(K),LABEL(1) DSP14290
C GO TO REWIND INPUT UNIT. DSP14300

GO TO 430 DSP14310
C DSP14320

11 FORMAT(16,6A4t16) DSP14330
20 FORMAT(1Hlt6A4/ (lX,30A4)) DSP14340
101 FORMAT(I/132H FROM TO NUMBER TO NDSP14350

lUMBER TO NUMBER TO NUMBER TO DSP14360
2 NUMBER / DSPI4370
3 132H STATE STATE OF CASES STATE OFDSPI4380
4 CASES STATE OF CASES STATE OF CASES STATEDSP14390
5 OF CASES) DSP14400

102 FORMAT(/II2,AItI1I,9112/ (12X910112)) DSP14410
210 FORMAT(/12X9 114H STATE NUMBER STATE NUMBER DSP14420

1 STATE NUMBER STATE NUMBER STATE NUMBER DSP14430
2/22Xt8HOF CASES,16X,8HOF CASES916Xt8HOF CASES916XtSHOF CASES916Xt DSP14440
38HOF CASES/) DSP14450

230 FORMAT(6X10112) DSP14460
250 FORMAT(//105X,9H TOTAL = 9112) DSPI4470
301 FORMAT(/132H FROM TO PROBABILITY TO PROBADSPI4480

IBILITY TO PROBABILITY TO PROBABILITY TO DSP14490
2 PROBABILITY/ DSP14500
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3 132H STATE STATE STATE DSP14510
4 STATE STATE STATEDSP14520
5 ) DSP14530

302 FORMAT(/l12,A1tIIlF12.6,4(1I12F12.6)/ (12X5(I12tF12.6))) DSP14540
303 FORMAT(/28H NUMBER OF ROW LIST.ENTRIES 112 DSP14550

1 /14H MODIFY SWITCH,112 DSP14560
2 /14H MODIFY FACTOR,112//12H ROW NUMBERS/ DSP14570
3 /(6X910112)) DSP14580

304 FORMAT(/30H NUMBER OF COLUMN LIST ENTRIES 0I12 DSP14590
1 /22H SXP INCREMENT MONTHS 9112 DSP14600
2 /22H SXP INCREMENT YEARS 9112//16H COLUMN NUMBERS / DSP14610
3 /(6X,10112)) DSP14620

505 FORMAT(24HILIST OF LABELS ON UNIT 916) DSP14630
506 FORMAT(/IXtA4#6A4/ (1X930A4)) DSP14640
540 FORMAT(44H THE TOTAL NUMBER OF RECORDS IN THIS FILE = 9112) DSP14650
560 FORMAT(/lXtA4,12HFILE NUMBER 916) DSP14660

C DSP14670
C REFERENCE LIST. DSP14680
C DSP14690
C SUBROUTINE ARGUMENTS. DSP14700
C DSP14710
C ISN - ARRAY FOF COLUMN NUMBERS IN A D ROW, ELEMENT NUMBERS IN DSP14720
C AN S VE"TOR, P MATRIX ROW LIST, P MATRIX COLUMN LIST AND DSP14730
C COLUMN NUMBERS IN A P ROW. DSP14740
C ISVEC - ARRAY FOR COLUMN VALUES IN A D ROW - OR - ELEMENT VALUES DSP14750
C IN AN S VECTOR. DSP14760
C P - ARRAY FOR COLUMN VALUES IN A P ROW* DSP14770
C LABEL - ARRAY FOR Dt St AND P LABELS, DSP14780
C DSP14790
C OTHER VARIABLES. DSP14800
C 0SP14810
C LCUR - NUMBER OF LINES PRINTED ON CURRENT PAGE* DSP14820
C 60 - MAXIMUM NUMBER OF LINES TO BE PRINTED. ON LINES 4-63o DSP14830
C KSKIP - 1,.READ A RECORD. DSP14840
C 29ooDON#T READ. PRINT ENTIRE ROW OF LAST READ. DSP14850
C 3w..DON'T READ. CONTINUE PRINTING OF SPLIT ROW. DSP14860
C DSP14870

END DSP14880
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SUBROUTINE DSPRN2 DSP20010
I (ISN*ISVECtPtLABELv DSP20020
2 NAMEVNAMECdNCODELOCICODELIST) DSP20030

C OSP2004O
IMPLICIT REAL*8(A-HtO-Zt$) DSP20050

C DSP20060

C CALLS POSINP DSP20070
C DSP20080
C DSP PRINT - FORMAT 2. DSP20090
C DSP20100
C THIS IS A GENERAL PURPOSE PRINT FOR D AND P DSP20110
C MATRICES AND S VECTORS. ONLY THE NON-ZERO DSP20120
C ELEMENTS IN THE TAPE RECORDS WILL BE PRINTED. DSP20?30
C FOR EACH D OR P MATRIX ELEMENT, THE ROW DSPZOL4O
C NUMBER, COLUMN NUMBER, AND VALUE WILL BE PRINTEDDSP2'VL5O
C THE MEANING OF THE CODES USED IN GENERATING EACHDSP20160
C ROW NUMBER AND EACH COLUMN NUMBER WITHIN EACH DSP20170
C ROW WILL ALSO BE PRINTED. DSP20180
C FOR EACH S VECTOR ELEMENTt THE STATE DSP20190
C NUMBER, VALUE AND MEANING OF THE CODES USED IN DSP20200
C GENERATING THE STATE NUMBER WILL BE PRINTED. DSP2021O
C DSP20220
C 0SP20230
C REQUIRES ONE TO 5 PRINT LINES PER ELEMENT. DSP20240
C DSP20250
C DSP20260
C ONE CONTROL CARD IS REQUIRED FOR EACH SET OF DSP20270
C CONSECUTIVE ARRAYS-ON AN INPUT UNIT-THAT ARE TO DSP202BO
C BE PRINTED, DSP20290
C A BLANK CONTROL CARb IS USED TO RETURN CONTROL 0SP20300
C TO THE CALLING PROGRAM. DSP20310
C THE CONTROL CARD FIELDS ARE DSP20320
C IOTAPE - COL 1-6 (16) FORTRAN INPUT UNIT NUMBER.DSP20330
C NFILE - COL 7-30 (6A4) ARRAY NAME OF FIRST OF DSP20340
C INUMVC6 FILES TO BE PRINTED UNDER DSP20350
C CONTROL OF THIS CARD. 0SP20360
C NUMVC - COL 31-36 (16) DSP20370
C +N v THE NUMBER OF CONSECUTIVE ARRAYS DSP20380
C TO BE PRINTED FROM 'IDTAPE' DSP20390
C STARTING WITH ARRAY 'NFILEfo DSP20400
C 0 w PRINT OPERATION COMPLETED. RETURN*DSP20410
C -1 a PRINT ALL ARRAYS ON THE TAPE* DSP20420rC ICD(VIT3N)DSP20430
C DIMENSION NAMEV(3*NV)tNAMEC(SUM OF NCODE(I)*3),NCODE(NV)tLOC(NV+1)DSP20440

~DSP20430CICODE(NV)gLIST(3*NV) DSP20450

DIMENSION NAMEV(I),NAMEC(l)tNCODE(1)tLOCtI)ICODE(I),LIST(1) DSP20460
DIMENSION ISN(I),ISVEC(I),P(I)tLABEL(I)tNFILE(6) DSP20470

DIMENSION MULT(30) DSP20480
DATA NROW/4HROW /#NCOL/4HCOL / DSP20490

C DSP20500
C DSP20510
C READ NUMBER OF VARIABLES. DSP20520

READ 909NV DSP20530
C INITIALIZE FOR LATER USE IN THE PROGRAM* DSP20540

C NUMBER OF VARIABLES MINUS ONE. DSP20550
NVM1*NV-1 DSP20560
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C NUMBER OF VARIABLES TIMES THREE. DSP2O57O
NV3uNV*3 OSP2050

C ***OSP20590
C *DSP20600
C SET UP ARRAYS CONTAINING CODE DECRIPTIONS OF THEDSP20610
C VARIABLES USED TO DEFINE THE MODEL. DSP20620
C SET CODE NAME ARRAY SUBSCRIPT FOR FIRST VARIABLEDSP2063O

LOC(I)ul DSP20640
C FOR EACH VARIABLE** DSP20O5

DO 2 IulNV DSP20660
C COMPUTE SUBSCRIPTS FOR ISTH VARIABLE IN NAME OF DSP20670
C VARIABLE VECTOR. DSP20680

IFRuII-1)*3 1 DSP20690
ITOmIFR+2 0SP20700

C READ VARIABLE NUMBER* VARIABLE NAME AND NUMBER DSP2O71O
C OF CODES DEFINED FOR THIS VARIABLE. DSP2O72O

READ 90INV,(NAMEV(II)tllIuFRiTO),NCODE(l) DSP20730
C IS THE VARIABLE NUMBER READ EQUAL THE DO LOOP DSP20740
C VARIABLE NUMBER? DSP20750

IF(INV*EQ.I) 00 TO 4 DSP20760
C NO DSP20770
C PRINT ERROR MESSAGE4 DSP20780

PRINT 9219INV OSP20T90
C EXIT. DSP20800

STOP OSP20810
C DSP20820
C YES DSP20830

4 NCI-NCODEII) DSP20840
C STORE IN ARRAY 'LOCI THE BEGINNING LOCATION IN DSP20850
C NAME OF CODES ARRAY OF THE CODE NAMES FOR THE 0SP20860
C NEXT VARIABLE. DSP20870

LOC(I I)=LOC(I)+NCI*3 OSP20880
C INITIALIZE SUBSCRIPT FOR READING I6TH VARIABLE DSP20890
C CODE NAMES. 0SP20900

JFRuLOC(I)-3 DSP20910
C **DSP20920
C *DSP20930
C 00 FOR EACH CODE FOR THIS VARIABLE. DSP20940

00 1 Ju),Ncl OSP20950
C COMPUTE SUBSCRIPTS FOR NAME OF CODE VECTOR. DSP20960

JFRnJFR+3 DSP20970
JTO-JFR+2 DSP20980

C READ CODE NUMBER AND NAME. DSPz 99O
READ 90INC9(NAMEC(JJ)gJJOJFRJTO) DSP21OO0

C IS THE CODE NUMBER READ EQUAL TO DO LOOP CODE DSP21010
C NUMBER? 0SP21020

IF(INCeEQ.J) GO TO I DSP21030
C NO DSP21040
C PRINT ERROR MESSAGE* DSP21050

PRINT 92,IINVtJgINC DSP21060
C EXIT. DSP21070

STOP DSP21080
C DSP21090
C I DSP21100
C YES OSP21110
C CONTINUE DSP21120

1 CONTINUE DSP21130
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C *DSP21140
C **DSP21150
C 2 DSP21160
C CONTINUE DSP21170

2 CONTINUE DSP21I8O
C *DSP2119O
C ***DSP21200
C DSP2121O
C GENERATE THE MULTIPLY FACTORS USED IN DECODING ADSP21220
C STATE NUMBER INTO ITS ORIGINAL CODE VALUES. DSP21230

MULT(NV)=I DSP21240
IF(NV.EQ*1) GO TO 5 DSP21245
NmNV DSP21250
DO 3 IltNVM1 DSP21260
MULT(N-I)=MULT(N)*NCODE(N) DSP21270

3 N=N-1 DSP21280
C DSP21290
C COMPUTE NUMBER OF PRINT LINES REQUIRED PER DSP21300
C DESCRIPTION FOR THE CURRENT MODEL. THIS VALUE ISDSP21310
C A FUNCTION OF THE NUMBER OF VARIABLES USED TO DSP21320
C DEFINE THE MODEL, THIS VALUE WILL BE USED FOR DDSP21330
C S AND P ARRAYS. DSP21340

5 NLINES=(NV-I)/7+1 DSP21350
C IF THE NUMBER OF VARIABLES IS EXACTLY SEVEN, DSP21360
C THERE WILL BE AN EXTRA SPACE AFTER THE DSP21370
C PRINT HEADING AND AFTER EACH STATE NUMBER DSP21380
C DESCRIPTION, DSP21390
C ADJUST THE NUMBER OF LINES PER DESCRIPTION IF DSP21400
C NECESSARY* DSP21410

IF(NV*EQ*7) NLINES=NLINES+l DSP21420
C DSP21430
C *****DSP21440
C *DSP21450
C PRINT, DSP21460
C READ FIRST PRINT CONTROL CARD. DSP21470
C READ INPUT UNIT NUMBER, ARRAY NAME, AND NUMBER DSP21480
C OF ARRAYS TO BE PRINTED. DSP21490

READ 91#IDTAPENFILEtNUMVC DSP21500
C STORE INITIAL INPUT UNIT NUMBER IN IDTAPX. DSP21510

IDTAPXwIDTAPE DSP21520
C REWIND INPUT UNIT. DSP21530

REWIND IDTAPE DSP21540
C GO TO TEST NUMVC. DSP21550

GO TO 12 DSP21560
C READ ADDITIONAL CONTROL CARD. DSP21570
C READ INPUT UNIT NUMBER* ARRAY NAME, AND NUMBER DSP21580

OF ARRAYS TO BE PRINTED* DSP21590

10 READ 91tIDTAPE9NFILEvNUMVC DSP21600
C IF CARD IS BLANK, PRINT OPERATION IS COMPLETE. DSP21610

12 IF(NUMVCoEQO) GO TO 500 DSP21620
C ADDITIONAL ARRAYS ARE TO BE PRINTED. DSP21630
C WAS THERE A CHANGE IN THE INPUT UNIT NUMBER? DSP21640

IF(IDTAPXsNEIDTAPE) GO TO 13 DSP21650
C NO DSP21660
C ARE ALL ARRAYS ON THE TAPE TO BE PRINTED? DSP21670

IF(NUMVC*GTO) GO TO 14 DSP21680
C YES DSP21690
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C REWIND THE INPUT UNIT. DSP21700
REWIND IDTAPE DSP21710

C GO TO READ THE FIRST LABEL RECORD, DSP21720
GO TO 410 DSP21730

C YES DSP21740
C THERE WAS A CHANGE IN THE INPUT UNIT NUMBER. DSP21750
C REWIND PREVIOUS INPUT UNIT. DSP21760

13 REWIND IDTAPX DSP21770
c STORE CURRENT INPUT UNIT NUMBER IN IDTAPX. DSP21780

IDTAPX=IDTAPE DSP21790
C REWIND CURRENT INPUT UNIT. DSP21800

REWIND IDTAPE DSP21810
IF NUMVC IS NEGATIVE, PRINT THE ENTIRE TAPE. DSP21820

IF(NUMVCEQ,(-1)) GO TO 410 DSP21830
C DSP21840
C THE FIRST ARRAY TO BE PRINTED UNDER CONTROL OF DSP21850
C THIS CARD MUST BE LOCATED BY NAME. DSP21860
C POSITION INPUT FILE TO ARRAY NAMED IN *NFILE'. DSP21870

IDTAPENFILE ARE INPUT ARGUMENTS. 0SP21880
C NLLABELKTYPE ARE RETURNED. 0SP21890

14 CALL POSINP(IDTAPEKTYPEtNFILEtNLLABEL) DSP21900
C DSP21910
C USE KTYPE FROM FILE LABEL TO BRANCH TO Dt St OR DSP21920
C P PRINT. DSP21930

15 GO TO (1000,20003000)tKTYPE 0SP21940
C ***DSP21950
C *DSP21960
C 0 DSP21970
1000 CONTINUE DSP21980

C DSP21990
C THIS SEGMENT OF THE PROGRAM WILL DSP22000
C (1) READ THE D MATRIX DATA RECORDS. PRINT THE DSP22010
C ROW NUMBER AND THE VARIABLE DEFINITIONS DESCRIB-DSP22020
C ING THIS NUMBER. FOR EACH NON-ZERO ELEMENT :N DSP22030
C THE ROW, PRINT THE COLUMN NUMBER, FREQUENCY AND 0SP22040
C VARIABLE DEFINITIONS DESCRIBING THIS NUMBER. DSP22050
C (2) READ THE D MATRIX END LABEL. DSP22060
C DSP22070
C DSP22080
C COMPUTE NUMBER OF PRINT LINES REQUIRED FOR HEAD-DSP22090
C ING* DSP22100

NLHEAD=NL/30+2+NLINES+l DSP22110
C SET INITIAL VALUE OF NUMBER OF PRINT LINES USED DSP22120
C TO 60 SO THAT PRINT HEADING BRANCH WILL BE TAKENDSP22130
C PRECEDING THE PRINT OF THE FIRST STATE NUMBER. DSP22140

NLCUR=6O 0SP22150
C DSP22160
C 0SP22170
C READ A D MATRIX RECORD. DSP22180
1010 READ(IDTAPE)KTYPEIROWtICNT,(ISN(I),131,ICNT),(ISVEC(1),1=31,CNT) DSP22190

C WAS THIS THE D MATRIX ENO LABEL. DSP22200
C YES. GO TO END OF ARRAY PROCESSING. DSP22210

IF(KTYPEGT.30) GO TO 400 DSP22220
C RECORD JUST READ WAS A DATA RECORD, DSP22230
C PRINT DESCRIPTION FOR EACH NON-ZERO ENTRY IN THEDSP22240
C ROW. DSP22250
C SET ISW TO I TO INDICATE THAT THE INITIAL PRINT DSP22260
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C OF THE DESCRIPTION OF THIS ROW HAS NOT YET 0SP22270
C OCCURRED, D5P22280

ISW-1 DSP22290
C **DSP22300
C *SP22310
C DO FOR EACH COLUMN ENTRY IN A ROW. 0SP22320

DO 1210 IC=u1ICNT DSP22330
C IS THE COLUMN VALUE ZERO? DSP22340
C YES. GO TO INCREMENT COLUMN INDEX* DSP22350

IF(ISVEC(IC).EQ.O) GO TO 1210 DSP22360
C NO. DSP22370
C HAS THE INITIAL PRINT OF THE DESCRIPTION OF THISOSP22380
C ROW BEEN EXECUTED? DSP22390
C YES. GO TO CHECK SPACE AVAILABLE FOR A COLUMN DSP22400

DESCRIPTION* 0SP22410
IF(ISW.EQ.0) GO TO 1050 DSP22420

C INITIAL ROW DESCRIPTION HAS NOT BEEN PRINTED. DSP22430
C RESET INITIAL PRINT DESCRIPTION SWITCH AND DSP22440

C EXECUTE PRINT-ROW-DESCRIPTION PROCEDURE. 0SP22450
ISW-O DSP22460

C IS THERE SPACE ON THE CURRENT PAGE FOR THE ROW DSP22470
C DESCRIPTION AND AT LEAST ONE COLUMN DESCRIPTION DSP22480
C FOR THAT ROW? DSP22490
C NO. GO TO SKIP TO A NEW PAGE. DSP22500

IF(NLCUR+2*NLINES+I*GT.60) GO TO 1060 DSP22510
C YES. SKIP A LINE BEFORE PRINTING THE ROW t4UMBEReDSP22520

PRINT 1002 DSP22530
C ADD I TO NUMBER OF PRINT LINES CURRENTLY USED, DSP22540

NLCUR=NLCUR+l DSP22550
C GO TO DECODE ROW NUMBER, DSP22560

GO TO 1080 OSP22570
C IS SPACE AVAILABLE FOR A COLUMN DESCRIPTION? OSP22580
C YES. GO TO DECODE COLUMN NUMBER. DSP22590
1050 IF(NLCUR+NLINES.LE*60) GO TO 1160 DSP22600
C NO. DSP22610
C SKIP TO A NEW PAGE AND PRINT HEADING. DSP22620
1060 PRINT 97,NFILE,(LABEL(I)9I=1,NL) DSP22630

PRINT 1001,(NAMEV(I),I=1,NV3) DSP22640
PRINT 1002 0SP22650

C RESET NUMBER OF PRINT LINES USED ON CURRENT PAGEDSP22660
NLCUR=NLHEAD DSP22670

C COMPUTE VARIABLE CODE VALUES FOR ROW NUMBER. DSP22680
C IS THIS ROW ZERO? DSP22690
C YES. BYPASS DECODE PROCEDURE. DSP22700
1080 IF(IROW.EQoO) GO TO 1140 DSP22710

C THIS IS NOT ROW ZERO. DSP22720
C SET IRSW TO INDICATE A ROW NUMBER IS BFiNG DcE- DSP22730
C CODED. DSP22740

IRSW=l DSP22750
C SET 12 EQUAL THE ROW NUMBER TO BE DECODED. DSP22760

12"1ROW 0SP22770
C TRANSFER HERE FOR DECODING OF BOTH ROW AND DSP22780
C COLUMN NUMBERS, DSP22790
1090 IF(NV.EO.1) GO TO 1102 DSP22795

DO 1100 I3=19NVMI DSP22800
I1=(12-1)/MULT(13) DSP22810
12=12-I1*MULT(13) DSP22820
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1100 ICODE(13)nI1+ DSP22830
1102 ICOOE(NV)uI2 DSP22840

C TRANSFER CODE DESCRIPTIONS TO LIST ARRAY FOR DSP22850
C PRINTING. DSP22860

L2*1 0SP22670
DO 1120 IulNV OSP22880
LoLOC(I) (ICODEII)-I)*3 0SP22890
LISTIL2)uNAMEC(L) DSP22900
LIST(L2+1)uNAMEC(L+l) DSP22910
LIST(L2+2)uNAMEC(L 2) 0SP22920
L2-L2 3 DSP22930

1120 CONTINUE 0SP22940
C IF THE NUMBER JUST DECODED WAS A COLUM4t GO TO DSP22950
C COLUMN PRINT. DSP22960

IF(IRSW.EQ.2) GO TO 1180 DSP22970
C PRINT ROW NUMBER AND DESCRIPTION. DSP22980

PRINT 1002,NROWIROW,(LIST(I)tIaltNV3) DSP22990
C INCREMENT NUMBER OF PRINT LINES USED. DSP23000

NLCUR-NLCUR+NLINES 0SP23010
C GO TO PROCESS COLUMN ENTRY. DSP23020

GO TO 1160 DSP23030
C PRINT ROW NUMBER FOR ROW ZERO. DSP23040
1140 PRINT 10029NROW*IROW DSP23050
C INCREMENT NUMBER OF PRINT LINES USED. DSP23060

NLCURENLCUR+R ISP23070
C THERE IS SPACE FOR A COLUMN DESCRIPTION* DSP23080

U C IS THIS COLUMN ZERO? 0SP23090
C YES. GO DIRECTLY TO PRINT STATEMENT. D5P23100
1160 IF(ISN(IC),EO.0) GO TO 1190 DSP23110

C THIS IS NOT COLUMN ZERO. DSP23120
C SET IRSW TO INDICATE A COLUMN NUMBER IS BEING DSP23130
C DECODED. DSP23140

IRSW=2 0SP23150
C SET 12 EQUAL THE COLUMN NUMBER TO BE DECODED. DSP23160

12'ISNIlC) DSP23170
C GO TO DECODE LOOP. DSP23180

GO TO 1090 0P23190
C RETURN TO 1180 FROM DECODE LOOP. DSP23200
C COLUMN PRINT. DSP23210
1180 PRINT 1003,NCOLISN(IC),ISVEC(IC),ILIST(I1)I=1,NV3) DSP23220

C INCREMENT NUMBER OF PRINT LINES USED. DSF23230
NLCUR-NLCUR+NLINES DSP23240

C GO TO COLUMN DO LOOP CONTINUE STATEMENT, DSP23250
GO TO 1210 DSP23260

C COLUMN PRINT FOR ZERO COLUMN. DSP23270
1190 PRINT 1003,NCOL#ISNfIC)iISVEC(IC0 DSP23260

C INCREMENT NUMBER OF PRINT LINES USED. DSP23290
NLCUR=NLCUR+t DSP23300

C CONTINUE FOR DO FOR EACH COLUMN IN A ROW. DSP23310
1210 CONTINUE DSP23320

C *DSP23330
C **DSP23340
C GO TO READ NEXT D DATA RECORD. DSP23350

GO TO 1010 DSP23360
C DSP23370
C *DSP23380
C ***DSP23390
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C DSP23400
C ***DSP23410
C *DSP23420
C S DSP23430
2000 CONTINUE DSP23440

C DSP23450
C THIS IS THE PRINT S SEGMENT OF THE PROGRAM, IT DSP23460
C WILL DSP23470
C (1) READ THE S VECTOR DATA RECORD, DSP23480
C (2) READ THE S VECTOR END LABEL, AND DSP23490
C (3) FOR EACH ELEMENT IN THE S VECTORt PRINT OSP23500
C (A) THE STATE NUMBER, DSP23510
C (B) THE FREQUENCY, AND DSP23520
C (C) THE VARIABLE DEFINITIONS THAT DESCRIBE DSP23530
C THE CASES IN THIS STATE. DSP23540
C DSP23550
C DSP23560
C FOR tURRENT ARRAY COMPUTE NUMBER OF DESCRIPTIONSDSP23570
C THAT CAN BE PRINTED PER PAGE. DSP23580

NDPAGE=(60-(NL/30+1)-l)/NLINES-1 DSP23590
C SET INITIAL VALUE OF NUMBER-OF-DESCRIPTIONS- DSP23600
C CURRENTLY-PRINTED-ON-THE-PAGE TO THE MAXIMUM DSP23610
C VALUE SO THAT THE PRINT HEADING BRANCH WILL BE DSP23620
C TAKEN IMMEDIATELY PRECEDING THE PRINT OF THE DSP23630
C FIRST STATE NUMBER. DSP23640

NDCUR=NDPAGE DSP23650
C DSP23660
C READ S DATA RECORD DSP23670

READ(IDTAPE)KTYPENFILLtICNTt(ISN(1),I=91ICNT)t(ISVEC(I),I=1,ICNT)DSP23680
C READ S END LABEL DSP23690

READ(IDTAPE)KTYPEtNFILLNFILLtISUMtNFILL 0SP23700
C 0SP23710
C **DSP23720
C *DSP23730
C PROCESS EACH S VECTOR ENTRY. 0SP23740

DO 2090 IC=IvICNT DSP23750
C IS THE VALUE OF THE ELEMENT EQUAL ZERO? DSP23760
C YES. DO NOT PRINT. DSP23770

IF(ISVEC(IC).EO.O) GO TO 2090 DSP23780
C ELEMENT IS NON-ZERO. DSP23790

I2=ISN(IC) DSP23800
C IS THERE SPACE ON THE CURRENT PAGE FOR THIS DSP23810
C STATE NUMBER DESCRIPTION? DSP23820
2025 !F(N0CUReLT NDPAGE) GO TO 2030 DSP23830

C NO DSP23840
C RESET NUMBER OF DESCRIPTIONS ON CURRENT PAGE. DSP23850

NDCUR=O DSP23860
PRINT PAGE HEADING DSP23870

PRINT 97,NFILEdfLABEL(I),I=1,NL) 0SP23880
PRINT 2001,(NAMEV(II)tII=1INV3) DSP23890
PRINT 2002 DSP23900

C INCREMENT COUNT OF NUMBER nF DESCRIPTIONS ON DSP23910
C THIS PAGE. DSP23920
2030 NOCUR=NDCUR+l DSP23930

C IS STATE ZERO THE STATE BEING PRINTED? DSP23940
C YES. BYPASS DECODE PROCEDURE. DSP23950

IF(12.EO.O) GO TO 2080 DSP23960
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C NO. DSP23970
C COMPUTE CODE NUMBER FOR EACH VARIABLE. DSP23980iIF(NV*EOI) GO TO 2042 DP38

DO 2040 13=1,NVMI DSP23990
IIz(12-1)/MULT(13) DSP24000
12uI2-11*MULT!I3) DSP24010

2040 ICODE(I3)=I+1 DSP24020
2042 ICODE(NV)=I2 DSP24030
C TRANSFER CODE DESCRIPTIONS TO $LIST$ ARRAY FOR DSP24040
C PRINTING. DSP24050

L2=1 DSP24060
DO 2050 I=1;NV DSP24070
LzLOC(I)+(ICODE(1)-I)*3 DSP24080
LIST(L2)=NAMEC(L) DSP24090
LiST(L2+1)=NAMEC(L+I) DSP24100
LIST(L2+2)=NAMEC(L+2) DSP24110L2=L2+3 DSP24120

2050 CONTINUE DSP24130
C PRINT STATE NUMBER AND DESCRIPTION DSP24140

PRINT 2002tISN(IC),ISVEC(IC),(LIST(II),11=,NV3) DSP24150
GO TO 2090 DSP24160

C PRINT STATEMENT FOR STATE ZERO. THE STATE NUMBERDSP24170
C AND FREQUENCY WILL BE PRINTED BUT NO DESCRIPTIONDSP24180
2080 PRINT 2002,ISN(IC),ISVEC(IC) OSP24190
C CONTINUE. DSP24200
2090 CONTINUE DSP24210
C *DSP24220

C **DSP24230
C ALL STATE NUMBERS IN S VECTOR HAVE BEEN PRINTFD.DSP24240
C PRINT S VECTOR SUM. DSP24250

PRINT 2003iSUM DSP24260
C END OF PROCESSING FOR THIS ARRAY. DSP24270

GO TO 400 DSP24280
C *DSP24290C ***DSP24300

C DSP24310
C ***DSP24320
C *DSP24330
C P DSP24340
3000 CONTINUE DSP24350

C DSP24360

C THIS SEGMENT OF THE PROGRAM WILL DSP24370
C (1) PASS THE P MATRIX LIST OF ROWS AND LIST OF DSP24380
C COLUMNS RECORDS. DSP24390
C (2) READ THE P MATRIX DATA RECORDS, PRINT THE DSP24400
C ROW NUMBER AND THE VARIABLE DEFINITIONS OFSCRIB-DSP24410

C I(JG THIS NUMBER. FOR EACH NON-ZERO ELEMENT IN DSP24420
C THE ROW, PRINT THE COLUMN NUMBER, PROBABILITY DSP24430
C AND VARIABLE DEFINITIONS DESCRIBING THIS NUMBER.DSP24440
C (3) READ THE P MATRIX END LABEL. DSP24450
C DSP24460
C COMPUTE NUMBER OF PRINT LINES REQUIRED FOR HEAD-0SP24470
C ING. DSP24480

NLHEAD=NL/30+2+NLINES+1 DSP24490
C SET INITIAL VALUE OF NUMBER OF PRINT LINES USED DSP24500
C TO 60 SO THAT PRINT HEADING BRANCH WILL bF TAKENDSP24510
C PRECEDING THE PRINT OF THE FIRST STATE NUMBER. DSP24520
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NLCUR=60 DSP24530
C DSP24540
C PASS THE P MATRIX ROW LIST RECORD. DSP24550

READ(IDTAPE) DSP24560
C PASS THE P MATRIX COL LIST RECORD. DSP24570

READIIDTAPE) DSP24580
C DSP24590
C READ A P MATRIX RECORD. DSP24600
3010 READ(IDTAPE)KTYPEIROWtICNT,(ISN(1),I=1,9CNT)b(P(I),I=IICNT) DSP24610

C WAS THIS THE P MATRIX END LABEL. DSP24620
C YES. GO TO END OF ARRAY PROCESSING. DSP24630

IF(KTYPEGT.30) GO TO 400 DSP24640
C RECORD JUST READ WAS A DATA RECORD. DSP24650
C PRINT DESCRIPTION FOR EACH NON-ZERO ENTRY IN THEDSP24660
C ROW. DSP24670
C SET ISW TO I TO INDICATE THAT THE INITIAL PRINT DSP24680
C OF THE DESCRIPTION OF THIS ROW HAS NOT YET DSP24690
C OCCURRED. DSP24700

ISW=1 DSP24710
C **DSP24720
C *DSP24730
C DO FOR EACH COLUMN ENTRY IN A ROW. DSP24740

DO 3210 IC=1,ICNT DSP24750
C IS THE COLUMN VALUE ZERO? DSP24760
C YES. GO TO INCREMENT COLUMN INDFX, DSP24770

IF(PfIC),EO,O.ODO) GO TO 3210 DSP24780
C NO. DSP24790
C HAS THE INITIAL PRINT OF THE DESCRIPTION OF THISDSP24800
C ROW BEEN EXECUTED? DSP24810
C YES. GO TO CHECK SPACE AVAILABLE FOR A COLUMN DSP24820
C DESCRIPTION. DSP24830

IF(ISW,EQO) GO TO 3050 DSP24840
C INITIAL ROW DESCRIPTION HAS NOT BEEN PRINTED. DSP24850
C RESET INITIAL PRINT DESCRIPTION SWITCH AND DSP24860
C EXECUTE PRINT-ROW-DESCRIPTION PROCEDURE. DSP24870

ISWzO DSP24880
C IS THERE SPACE ON THE CURRENT PAGE FOR THE ROW DSP24890
C DESCRIPTION AND AT LEAST ONE COLUMN DESCRIPTION DSP24900
C FOR THAT ROW? DSP24910
C NO, GO TO SKIP TO A NEW PAGE. DSP24920

IF(NLCUR+2*NLINES+I.GT*60) GO TO 3060 DSP24930
C YES. SKIP LINE BEFORE PRINTING THE ROW NUMBER*DSP24940

PRINT 1002 DSP24950
C ADD i TO NUMBER OF PRINT LINES CURRENTLY USED. DSP24960

NLCUR=NLCUR+l DSP24970
C GO TO DECODE ROW NUMBER. DSP24980

GO TU 3080 DSP24990

C IS SPACE AVAILABLE FOR A COLUMN DESCRIPTION? DSP20O00
C YES. GO TO DECODE COLUMN NUMBER. DSP25010
3050 IF(NLCUR+NLINES*LE*60) GO TO 3160 DSP25020

C NO* DSP25030
C SKIP TO A NEW PAGE AND PRINT HEADING, DSP25040
3060 PRINT 97,NFILE9(LABELiI),ImlNL) DSP25050

PRINT 3001,(NAMEV(I)9IulNV3) DSP25060
PRINT 1002 DSP25070

C RESET NUMBER OF PRINT LINES USED ON CURRENT PAGEDSP25080
NLCUR=NLHEAD DSP25090
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C COMPUTE VARIABLE CODE VALUES FOR ROW NUMBER. DSP25100
C IS THIS ROW ZERO? 0SP25110
C YES. BYPASS DECODE PROCEDURE. DSP25120
3080 IF(IROW.EQ.O) GO TO 3140 DSP25130

C THIS IS NOT ROW ZERO. DSP25140
C SET IRSW TO INDICATE A ROW NUMBER IS BEING DE- DSP25150
C CODED* DSP25160

IRSWwl DSP25170
C SET 12 EQUAL THE ROW NUMBER TO BE DECODED,, 0SP25180

12wIROW OSP25190
C TRANSFER HERE FOR DECODING OF BOTH ROW AND DSP25200
C COLUMN NUMBERS. DSP25210
3090 IF(NV*EQI) GO TO 3102 DSP25215

DO 3100 I3mI9NVMl DSP25220
1l(12-1)/MULTI3) DSP25230
12-12-11*MULT(13) DSP25240

3100 ICODE(I3)uIl+1 DSP25250
3102 ICODE(NV)=I2 DSP25260
C TRANSFER CODE DESCRIPTIONS TO LIST ARRAY FOR DSP25270
C PRINTING. DSP25280

L2u1 DSP25290
00 3120 IulNV DSP25300
LsLOC(I)+(IC)DE(I)-I)*3 DSP25310
LISTIL2)-NAMEC(L) OSP25320
LIST(L2+1)aNAMECIL+I) DSP25330
LIST(L2+2)*N4MEC(L+2) DSP25340
L2sL2+3 DSP25350

3120 CONTINUE DSP25360
C IF THE NUMBER JUST DECODED WAS A COLUMN, GO TO DSP25370
C COLUMN PRINT* DSP25380

IF(IRSWEO*2) GO TO 3180 DSP25390
C PRINT ROW NUMBER AND DESCRIPTION. DSP25400

PRINT 1002,NROW,IROWd(LIST(1)tI=1,NV3) DSP25410
C INCREMENT NUMBER OF PRINT LINES USED. DSP25420

NLCIJR=NLCUR+NLINES DSP25430
C GO TO PROCESS COLUMN ENTRY. DSP25440

GO TO 3160 DSP25450
C PRINT ROW NUMBER FOR ROW ZERO. DSP25460
3140 PRINT 1002,NROWtIROW DSP25470
C INCREMENT NUMBER OF PRINT LINES USED. DSP25480

NLCUR=NLCUR+1 DSP25490
C THERE IS SPACE FOR A COLUMN DESCRIPTION. DSP25500
C IS THIS COLUMN ZERO? DSP25510
C YES. GO DIRECTLY TO PRINT STATEMENT. DSP25520
3160 IF(ISN(IC).EQO.O GO TO 3190 DSP25530

C THIS IS NOT COLUMN ZERO. DSP25540
C SET IRSW TO INDICATE A COLUMN NUMBER IS BEING DSP2 550
C DECODED. DSP25560

IRSW=2 DSP25570
C SET 12 EQUAL THE COLUMN NUMBER TO BE DECODED. DSP25580

12=ISN(IC) DSP25590
C GO TO DECODE LOOP. DSP25600

GO TO 3090 DSP25610
C RETURN TO 3180 FROM DECODE LOOP, DSP25620
C COLUMN PRINT. DSP25630
3180 PRINT 3003,NCOLISN(IC),P(IC) v:LIST(I),I=19NV3) DSP2564G

C INCREMENT NLIMPZ OF PRINT LINES USED, DSP25650F.
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NLCUR=NLCUR+NL INES 0SP25660

C GO TO COLUMN 00 LOOP CONTINUE STATEMENT. DSP25670
GO TO 3210 DSP25680

C COLUMN PRINT FOR ZERO COLUMN. DSP25690
3190 PRINT 30039NCnL,ISN(IC),P(IC) DSP25700

C INCREMENT NUMBER OF PRINT LINES USED. DSP25710
NLCUR=NLCUR+1 DSP25720

C CONTINUE FOR DO FOR EACH COLUMN IN A ROW. DSP25730
3210 CONTINUE DSP2574O

C *DSP25750
C **DSP25760
C GO TO READ NEXT P DATA RECORD. DSP25770

GO TO 3010 DSP25780
C *DSP25790
C ***DSP25800
C DSP25810
C END OF ARRAY LABEL WAS READ. DSP25820

C DECREASE NUMBER OF ARRAYS PROCESSED BY ONE. DSP25830
400 NUMVC=NUMVC-1 DSP25840

C HAVE ALL SPECIFIED ARRAYS BEEN PRINTED? DSP25850
C YES. READ NEXT CONTROL CARD. DSP25860

IF(NUMVC.EQ.O) GO TO 10 DSP25870
C NO. READ NEXT LABEL. DSP25880

410 READ(IDTAPE)KTYPENFILENL,(LABEL(I),I=lNL) DSP25890
C IS THIS A BEGINNING OF ARRAY RECORD? DSP25900
C YES - GO TO BRANCH ON ARRAY TYPE. DSP25910

IF(KTYPE.NE.40) GO TO 15 DSP25920

C NO DSP25930
C THIS IS AN END OF FILE LABEL. DSP25940
C REWIND INPUT UNIT. DSP25950

430 REWIND IDTAPE DSP25960
C GO TO READ NEXT CONTROL CARD. DSP25970

GO TO 10 DSP25980

C DSP25990
C % DSP26000
C ALL PRINT CARDS PROCESSED. DSP26010
C REWIND LAST INPUT UNIT. DSP26020

500 REWIND IDTAPX DSP26050
C SKIP TO A NEW PAGE. DSP26040

PRINT 510 DSP26050

C RETURN. DSP26060
RETURN DSP26070

C DSP26080
C *DSP26090
C DSP26100
C DSP26110
C DSP26120

90 FORMAT(16,3A4,16) DSP26130
91 FORMAT(16,6A4,216) DSP26140
92 FORMAT(48H DSPRN2 - ERROR !N STATE DESCRIPTION DATA CARDS. DSP26150

1 /lXv16930H = VARIABLE NUMBER IN 00 LOOP. DSP26160
2 /lXv16,28H = VARIABLE NUMBER IN CARD. DSP26170
3 /IX,16,26H = CODE NUMBER IN DO LOOP. 0SP26180
4 /IX16,24H = CODE NUMBER IN CARD. ) DSP26190

97 FORMAT(IHI 6A4/ (lX,30A4)) DSP26200
510 FORMAT(1Hl) DSP26210
1001 FORMAT27HO STATE NUMBER FREOIENCY,7(3X,3A4)/(27X97(3X,3A4))) DSP26220
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1002 FORMAT(lXA311,912X,7(3Xt3A4)/(27X,7(3X93A4))) DSP26230
1003 FORMAT(IXA3,I 1,I12,7(3X,3A4)/(27X,7(3Xt3A4))) DSP26240
2001 FORMAT(25HOSTATE NUMBER FREQUENCYt7(3Xt3A4)/(25Xt,(3X,3A4))) DSP26250
2002 FORMAT(IX,2112,?(3X,3A4)/(25X,7(3X,3A4))) DSP26260
2003 FORMAT(// 4X,9H TOTAL = 112) DSP26270
3001 FORMAT(27HO STATE NUMBER PROBABILITY,7(3X,3A4)/(27X,7(3X3A4))) DSP26280
3003 FORMAT(lXA3,I11,FI2.6,7(3Xt3A4)/(27Xt7(3X,3A4))) DSP26290
C DSP26300
C REFERENCE LIST. DSP26310
C DSP26320
C ARGUMENT LIST DSP26330
C DSP26340
C ISN - ARRAY FOR COLUMN NUMBERS IN A 0 ROW, ELEMENT NUMBERS IN DSP26350
C AN S VECTOR AND COLUMN NUMBERS IN A P ROW. DSP26360
C ISVEC - ARRAY FOR COLUMN VALUES IN A D ROW - OR - ELEMENT VALUES DSP26370
C IN AN S VECTOR. DSP26380
C P - ARRAY FOR COLUMN VALUES IN A P ROW. DSP26390
C LABEL - ARRAY FOR 0, S, AND P LABELS. DSP26400
C NAMEV(3*NV) - VARIABLE NAMES. DSP26410
C NAMEC(SUM OF NCODE(I)*3) - CODE NAMES. DSP26420
C NCODE(NV) - NUMBER OF CODES FOR EACH VARIABLE. DSP26430
C LOC(NV+I) - BEGINNING LOCATION IN NAMEC VECTOR OF CODE NAMES FOR DSP26440
C EACH VARIABLE. DSP26450
C ICODE(NV) - CURRENT CODE VALUE BEING PRINTED FOR EACH VARIAHLE. DSP26460
C LIST(3*NV) - PRINT LINE(S). DSP26470
C 0SP26480
C DSP26490

C OTHER VARIABLES. DSP26500
C DSP26510
C IDTAPE - THE UNIT ON WHICH THE CURRENT ARRAY IS LOCATED. DSP26520
C ISW - I - THERE HAS NOT BEEN AN INITIAL ROW DESCRIPTION PRINT. DSP26530
C 0 - THERE HAS BEEN AN INITIAL ROW DESCRIPTION PRINT. 0SP26540
C IRSW - 1 - A ROW NUMBER IS BEING DECODED. DSP26550
C 2 - A COL NUMBER IS BEING DECODED. DSP26560
C MULT - ARRAY FOR STATE NUMBER MULTIPLY FACTORS. DSP26570
C NFILE - THE NAME OF THE INITIAL ARRAY TO BE LOCATED. OR, THE DSP26580
C NAME OF THE ARRAY CURRENTLY BEING PRINTED, DSP26590
C NL - THE NUMBER OF INT*4 WORDS IN THE LABEL. DSP26600
C NLINES - NUMBER PRINT LINES REQUIRED PER DESCRIPTION. DSP26610
C NDPAGE - NUMBER OF DESCRIPTIONS THAT CAN BE PRINTED PER PAG=. DSP26620
C NDCUR - NUMBER OF DESCRIPTIONS CURRENTLY PRINTED ON THE PAGE. DSP26630
C DSP26640

END DSP26650
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SUBROUTINE DXCOST DXCO00O0
I (ISNtISVECJCOLtPtLABELDLABELC) DXCO0020

c DXCOOD30
C ELEMENT BY ELEMENT MULTIPLICATION OF 0 MATRIX DXCO0040
C TIMES COST PER UNIT MATRIX. DXCOOO5
C DXCuX OXCO0060
C THERE WILL BE A ROW IN THE OUTPUT MATRIX ONLY DXCOOO7O
C WHEN THERE ARE CORRESPONDING ROWS IN THE INPUT OXCO0OBO
C ARRAYS. DXCO0090
C OXCOOIDO

IMPLICIT REAL*BIA-HtO-Z*S) OXCOollo
DIMENSION ISN(I1)ISVECI1)tJCOL(I)tP1),LABELD(ItLABELC(I) DXCOO12O
DIMENSION NAMED(6),NAMEC(6) DXCOOI30

C DXCO014O
C INITIALIZATION FOR THIS CALL. DXCO0150
C P RECORD TYPE VARIABLFS. THESE ARE USED FOR X DXCO0160
C MATRIX. OXCOOl70

KPBEG=3 DXCOO180
KPLST=13 DXCOOI9O
KPDAT=23 DXCO0200
KPENDw33 DXCOO21O

C FLOMOD END OF FILF RECORD. DXCO0220
KNEXTu4O DXCOO230

C OTHER CONSTANTS. DXC0240
NFILL-1 DXCOO250
DATA KBLANK/4H / DXCO0260

C SKIP TO A NEW PAGE ON PRINTER. DXCOO270
PRINT 2 DXC0280

C READ OUTPUT TAPE ID AND POSITION. 0XCO0290
READ 5,IOUT DXCO0300
REWIND 100T DXCO031O

C SET INITIAL COUNT OF FILES ON OUTPUT UNIT TO DXCO0320
C ZERO. DXCOO330

NFILES=O DXCOO340
C READ A CONTROL CARD. DXCO0350
C D AND C MAY NOT BF ON THE SAME INPUT FILF. DXCO0360

10 READ 11,NAMFDINP1,NAMECtINP2 DXCO0370
C HAVE ALL ARRAYS BEEN PROCESSED? OXCOO38O

IFfINPI .NE.O) GO TO 25 DXCOO390
C YES, MULTIPLICATIONS COMPLFTE FOR THIS CALL, DXCO0400
C iDD I TO COUNT OF OUTPUT FILES. DXCOO41O

12 NFILFS=NFILES+l DXCO0420
C PLACE BLANKS IN FILE NAME. DXCO0430

DO 15 1=1,6 DXCOO440
15 NAMED(I)=KBLANK DXCO0450

C WRITE FLOMOO END OF FILE RECORD. DXCO0460
WRITE(IOUT) KNEXTNAMEI),NFILLvNFILFS DXCO0470

C REWIND OUTPUT UNIT. DXCOO4q[O
REWIND lOUT DXCO0490

C DID AN ERROR IN THE UNITS SPECIFIED CAUSE THE DXCO0500
C TRANSFER TO THE END OF FILE PROCESSING? DXrOO5IO
C YES. CALL EXIT. DXLO0520

IF(INPI.NE.O) STOP DXCO0530
C NO* DXCO0540
C RETURN. DXCO0550

RFTURN DXCO0560
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C DXCO0570

C THERE ARE STILL ARRAYS TO BE PROCESSED. DXCO0580
C ARE D AND C ON THE SAME UNIT? DXCOO59O
C NO. GO TO PROCESS THIS CARD. DXCO0600

25 IF(INPI.NE.INP2) GO TO 30 DXCO0610
C YES. PRINT ERROR MESSAGE AND EXIT. DXCO0620

PRINT 7,INPI DXCO0630
7 FORMAT(44H XCOST ERROR. BOTH INPUT ARRAYS ARE ON UNIT,16) DXCOO640

C GO TO CLOSE OUTPUT FILE. DXCOO650
GO TO 12 DXCO0660

C PROCESS THE CONTROL CARD JUST READ. DXCO0670
C LOCATE D MAI*RIX. DXCOO680

30 CALL POSINP(INP1,KTYPE,NAMEDtfLDtLABELD) DXCOO690
C LOCATE C MATRIX. DXO0700

CALL POSINP(INP2,KTYPEtNAMECtNLCLABELC) DXCO0710
C PASS C MATRIX ROW LIST RECORD. DXCOO720

RFAD(INP2) DXCO0730
C PASS C MATRIX COL LIST RECORD. DXCO0740

READ(INP2) DXCOO750
C DXCUO760
C DXCO0770
C READ NAME FOR OUTPUT ARRAY. DXCOO780

READ 119NAMED DXCO0790
C SET UP DXCOST I) LINE FOR OUTPUT LABEL, DXCO0800

DATA LABELX/120HTOT.L COST MATRIX RESULTING FROM ELEMENT BY ELEMENDXCO081O
IT MLILTIPLICATION OF D MATRIX AND COST PER UNIT MATRIX DXC00820
2 / DXCOO30

C COMPUTE OUTPUT LABEL LENGTH. DXCOO840
NLX=60+NLD DXCO0850

C DXC0860
C WRITE OUTPUT ARRAY BEGINNING LABEL. DXCOO870

WRITE(IOUT)KPBEGtNAMEDNLXtLABELX,(LABELD(I)]I=1,NLD)t(LABELC(I)t DXCOO8O
1 I =1,3O) 'DXC NOR 90

C DXCO0900
C WRITE DUMMY LIST RECORDS FOR X ARRAY TO MAINTAINDXCOO91O
C COMPATIBILITY WITH P ARRAY FORMAT. DXCOO920

WRITEHlOUT) KPLSTNFILLtNFILLtNFILLNFILL DXCOO930
WRITE(IOU'f) KPLSTNFILLNFILLNFILLNFILL DXCO0940

C INITIAL VALUE OF NUMBER OF ROWS IN X IS ZERO. DXCO0950
NDROWS=O DXCOO96O

C INITIAL VALUE OF NUMBER OF ELEMENTS IN X = ZERO.DXCO0970
NDLMTS=O DXCOO98O

C INITIAL VALUE OF ARRAY SUM IS ZERO. DXCO0990
SUM=O DXC0O000

C ***DXCO1010
C *DXCr)1020
C D MATRIX - C MATRIX ELEMENT BY ELEMENT MLLTIPLI-DXCOI030
C CATION. DXCO1040
C DXCO1OO
C I = SUBSCRIPT FOR ISNtISVECt LIST OF COLUMNS ANDDXCO1060
C VALUES IN D MATRIX ROW. DXCOI070
C J =SUBSCRIPT FOR JCOLP, LIST OF COLUMNS ANI) DXCULORO0
C VALUES IN C MATRIX ROW. DXCO1090
C KPASS 1 - READ D AND C RECORDS. DXCO I0
C 2 - READ P RECORD ONLY. DXCO11O
C DXCO1I20

CINITIAL SETTING OF KPASS WILL BE lo DXCO1130
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C DXCOI 140
KPASS=l DXCO1150

C DXCOI160
C READ A D RECORD. DXCOI170

85 READ(INPI)KTYPEKROWItICNT,(ISN(I)tI=1,ICNT),(ISVEC(1),I=1,ICNT) DXCO1180
C WAS RECORD JUST READ THE D END LABEL? OXCOII90
C YES. GO TO READ REMAINING C RECORDS, DXCO1200

IF(KTYPE,E0.31) GO TO 140 DXCO1210
C RECORD JUST READ WAS A D DATA RECORD. DXCO1220
C IS A C RECORD TO BE READ? DXCO1230
C NO. GO TO COMPARE ROW NUMBERS. DXCO1240

IF(KPASS,EQ.2) GO TO 95 DXCO1250
C READ A C RECORD. DXCO1260

90 READ(INP2)KTYPEtKROW2,JCNTd(JCOL(J)J=lJCNT),(P(J)J=ltJCNT) DXCO1270
C WAS RECORD JUST READ THE C END LABEL? DXCOI28O
C YES, GO TO READ REMAINING D RECORDS. DXCOI290

IF(KTYPFEQ.33) GO TO 145 DXCO1300
C RECORD JUST READ WAS A C DATA RECORD. DXCO1310
C DXCOI320
C DOES CURRENT D ROW NUMBER EQUAL CURRENT C ROW DXCO1330
C NUMBER? DXCO1340
C DXCO1350
C YES, GO TO MULTIPLY. DXCO1360

95 IF(KROW1.EQ.KROW2) GO TO 100 DXCOl370
C NO. DXCOI380
C SET KPASS TO INDICATE A SINGLE READ IS REQUIRED DXCO1390
C BECAUSE OF UNMATCHING ROWS. DXCO1400

KPASS=2 DXCO1410
C IF D ROW NUMBER IS LFSS THAN C ROW NUMBER, GO TODXCO1420
C READ D RECORD, DXCO1430

IF(KROW1.LT.KROW2) GO TO 85 DXCO1440
C C ROW NUMBER IS LESS THAN D ROW NUMBER. DXCO1450
C GO TO READ NEXT C RECORD. DXCOI460

GO TO 90 DXCO1470
C DXCO1480
C **DXCOI490
C *DXCOL500
C D ROW AND C ROW MATCH. DXCOiSIO
C DXCO1520
C SET KPASS TO INDICATE MATCHING ROWSe DXCO1530

100 KPASS=l DXCO1540
C INITIALIZE ROW D SUBSCRIPT. DXCO1550

1=1 DXCO1560
C INITIALIZE ROW C SUBSCRIPT. DXCOI570

J=1 DXC01580
C INITIALIZE K, SUBSCRIPT FOR COLUMN LIST FOR DXCO159O
C OUTPUT ROW, DXCO1600

K=O DXCO161O
C DXCOI620
C NOW MULTIPLY THE CORRESPONDING COLUMN ELEMENTS DXCOI630
C OF MATCHING ROW. DXCO1640
C DXCOi650
C DO THE CURRENT COLUMN ELEMENTS WITHIN THE ROW DXCO1660
C MATCH? DXCOI670

105 IF(ISN(I)-JCOL(J)) 120,110125 DXCO168O
C DXCOI690
C COLUMN ELEMENTS MATCH. DXCO1700
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C INCREMENT Kt SUBSCRIPT FOR OUTPUT ROW. DXCO1710
110 K=K+1 DXCO1720

C MOVE COLUMN NUMBER TO KITH LOCATION IN JCOL TO DXCO1730
C CREATE OUTPUT COLUMN LIST. K WILL ALWAYS BE LESSDXCO1740
C THAN OR EQUAL J. DXC01750

JCOL(K)=ISN(1) DXCO1760
C COMPUTE KITH ENTRY IN OUTPUT ROW* STORE IN P. DXCO1770

P(K)=ISVEC(I)*P(J) DXCO1780
C ACCUMULATE ARRAY SUM, DXCO1790

SUM=SUM+P(K) DXCO1800
C HAVE ALL ELEMENTS OF D ROW BEEN PROCESSED? DXCO1810
C YES. GO TO WRITE CURRENT ROW OF OUTPUT. DXCO1820

IF(IEQICNT) GO TO 128 DXCO1830
C NO. DXCO1840
C INCREMENT I, SUBSCRIPT FOR D ROW, DXCO1850

1=1+1 DXCO1860
C HAVE ALL ELEMENTS OF C ROW BEEN PROCESSED? DXCO1870
C YES. GO TO WRITE CURRENT ROW OF OUTPUT* DXCO1880

IF(J.EQ.JCNT) GO TO 128 DXC01890
C NO. DXCO1900
C INCREMENT J, SUBSCRIPT FOR C ROW. DXCO1910

J=J+1 DXC01920

C GO TO COMPARE COLUMN NUMBERS, DXCO1930
GO TO 105 DXC01940

C DXC01950

C D COLUMN NdMBER IS LESS THAN C COLUMN NUMBER. DXCO1960

C HAVE ALL ELEMENTS OF D ROW BEEN PROCESSED? DXCO1970
C YES, GO TO WRITE CURRENT OUTPUT ROW. DXCO1980

120 IF(IEQ.ICNT) GO TO 128 DXCO1990
C NO DXC02000
C ADDITIONAL ELEMENTS IN THIS ROW ARE TO BE DXC02010
C PROCESSED, DXC02020
C INCREMENT COLUMN LIST SUBSCRIPT FOR D ROW. DXC02030

1=1+1 DXC02040
C GO TO COMPARE COLUMN NUMBERS, DXC02050

GO TO 105 DXCO2060
C DXC02070
C C COLUMN NUMBER IS LESS THAN D COLUMN NUMBER. DXC02080
C HAVE ALL ELEMENTS IN THIS C ROW BEEN PROCESSED. DXC02090
C YES, GO TO WRITE CURRENT OUTPUT ROW, DXC{2100

125 IF(J*EQ.JCNT) GO TO 128 DXC02110
C NO DXC02120
C ADDITIONAL ELEMENTS IN THIS ROW ARE TO BE DXC02130
C PROCESSED* DXCO2140
C INCREMENT Jt SUBSCRIPT FOR C ROW. DXC02150

J=.J+1 DXC02iO
C GO TO COMPARE COLUMN NUMBERS, DXC02170

GO TO 105 DXC02180
C DXC02190

C ALL MATCHING COLUMN ELEMENTS, IF ANYt IN MATCH- DXC02200
C ING D AND C ROWS HAVE BEEN MULTIPLIED, DXC02210

128 CONTINUE DXC02220

C IF THERE ARE NO ENTRIES IN THE OUTPUT ROWt GO T0OXCO2230
C READ NEXT RECORDS* DXC02?40

IF(K.E~oO) GO TO 85 DXC02250
C THERE ARE ENTRIES IN THE OUTPUT ROW. DXC02260
C WRITE A ROW RECORD FOR THE OUTPUT MATRIX, DXC02270
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WRITE(IOUT)KPDATtKROWIK, (JCOL(KK),KK=1,K)$P(KK)tKK=IK) DXC02280

C INCREMENT COUNT OF ROWS 11 X MATRIX. DXC02290
NDROWS=NDROWS+1 DXC02300

C INCREMENT COUNT OF ELEMENTS IN X MATRIX. DXC02310
NDLMTS=NDLMTS+K DXC02320

C MATCHING ROWS JUST PROCESSED. DXC02330
C *DXC02340
C **DXC02350
C GO TO READ NEXT D RECORD. DXC02360

GO TO 85 DXC02370
C DXC02380
C READ REMAINING D OR C RECORDS. DXC02390
C THIS IS JUST SO TAPE WILL ALWAYS BE POSITIONED DXC02400
C AFTER AN END-OF-ARRAY RECORD AT THE COMPLETION DXC02410
C OF A MULTIPLY OPERATION* DXC02420

140 READ(INP2)KTYPE DXC02430
IF(KTYPE*EO.33) GO TO 150 DXC02440
GO TO 140 DXC02450

145 READ(INPI)KTYPE DXC02460
IF(KTYPEEO.31) GO TO 150 DXC02470
GO TO 145 DXC02480

C DXC02490
C INPUT TAPE IS POSITIONED FOR NEXT BEGINNING OF DXCO2500
C ARRAY LABEL. DXC02510

150 CONTINUE DXC02520
C PRINT OUTPUT ARRAY NAME AND SUM. DXC02530

PRINT 6,NAMEOSUM DXC02540
C CHANGE NUMBER OF ELEMENTS TO A REAL VALUE, DXC02550

DLMTS=NDLMTS DXC02560
C WRITE X MATRIX END LABEL. DXC02570

WRITE(IOUT)KPENDNFILLNFILLNDROWSDLMTS DXC02580
C ADD 1 TO COUNT OF FILES ON OUTPUT UNIT. DXC02590

NFILES=NFILES+l DXC02600
C *DXC02610
C ***DXC02620
C GO TO kEAD NEXT CONTROL CARD, DXC02630

GO TO 10 DXC02640
C DXC02650

2 FORMAT (IHl) DXC02660
5 FORMAT(16) DXC02670
6 FORMATf24H TOTAL C MATRIX - SUM...t6A4#Fl2.2) DXC02680

11 FORMAT(6A4,16,6A4#16) DXC02690
C DXC02700
C REFERENCE LIST, DXC02710
C DXC02720
C SUBROUTINE ARGUMENTS. DXC02730
C DXCO?740
C ISN - ELEMENT LIST FOR D ROW, DXC02750
C ISVEC - ELEMENT VALUE FOR D ROW, DXC02760
C JCOL - ELEMENT LIST FOR C ROW AND X ROW, DXC02770
C P - ELEMENT VALUE FOR C ROW AND X ROW, DXC02780
C LABELD - ARRAY FOR INPUT D LABEL AND OUTPUT X LABEL. DXC02790
C LABELC - ARRAY FOR INPUT C LABEL. DXC02800
C DXCO28O
C DXC02820
C OTHER VARIABLES* DXC02830
C DXC02840
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C TOUT - OUTPUT UNIT, OXCO2850
C INPI - INPUT UNIT FOR 0. DXC02860
C INP2 - INPUT UNIT FOR C. MAY NOT BE THE SAME AS INP1. DXC02870
C SUM - SUM OF ENTRIES IN THE OUTPUT MATRIX, DXC02880
C NFILES - NUMBER OF FILES ON OUTPUT UNIT. DXC02890
C NLD - LENGTH OF D LABEL. DXC02900
C NLC - LENGTH OF C LABEL* 0XC02910
C NLX - LENGTH OF X LABEL* DXC02920
c DXC02930

END DXC02940

I
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SUBROUTINE FCHANG (NDIMISN.LSTCOLtJCOLPLABEL.FtNROWS/I1, i FCHO001O
C FCHOOO20
C P MATRIX - FAMILY CHANGE AND SPECIFIC CHANGE. FCHOOO30
C FCHOOO O

IMPLICIT REAL*6SA-HO-ZS) FCHQO050
FCHO0060

DIMENSION ISN(I)LSTCOL(I)JCOL(I)tP(1)tLABELP(I)tNUROWS(1) FCHO0070
DIMENSION NAMEP(6)#NUNAMEf6)NkJLABL(30) FCHOOOO
DIMENSION IRFR(30)tIRTO(30),ICFR(30)tICTO(30)tRCR(30),ICCR(30), FCHOO09O
1 IFR(30),IVLI30),ICSW(30),IFSW(30).MUI.T(30),IACT(30) FCHOOIOO

C FCHO0110
C FCHOO12O
C ********* FCHOOI30
C ***** THE DIRECT ACCESS DATA FILE MUST BE DEFINED FOR FCHOO140
C *4******* EACH MODEL. A DEFINE FILE STATEMENT MUST BE FCHO0150
C * INCLUDED IN THE CALLING PROGRAM.THE GENERAL FORMFCHO0160
C OF THE STATEMENT IN T € CALLING PROGRAM IS: FCHO0170
C DEFINE FILE KDISKINO. RECORDStRECORD SIZEeFCHO0180
C FMTvITRACK) FCHOO190
Z REPLACE KDISK BY AN INTEGER CONSTANT THAT IS THEFCHO0200
C DATA SET REFERENCE NUMBER. FCHO0210
C REPLACE NO. RECORDS BY AN INTEGER CONSTANT THAT FCHO0??O
C SPECIFIES THE NUMBER OF RECORDS IN FCHO0230
c THE DATA SET. FCHOO240
C REPLACE RECORD SIZE BY AN INTEGER CONSTANT THAT FCHOO250
C SPECIFIES THE MAXIMUM RECORD SIZE FCHO0260
C (IN FOUR B7TE WORDS) OF EACH RECORD.FCHO0270
C FCHO0280
C INITIALIZATION FOR TOTAL RUN* FCH00290
C SKIP TO NEW PAGE FOR PRINTED OUTPUT. FCHO0300

PRINT I FCHO0310
I FORMAT(IHI) FCHO0320

C SET ARRAY TYPE CONSTANTS. FCHO0330
C BEGINNING LABEL FOR P MATRIX. FCHO0340

KP3EGx3 FCHO0350
C ROW AND COLUMN LIST RECORD FOR P MATRIXI FCHO0360

KPI.ST-13 FC1100370
C END LABEL FOR FLOMOD TAPE. FCHO0380

KNEXT-4O FCHO0390
C FILLER VARIABLE. FCHO0400

NFILL-1 FCHO0410
C NUMBER OF OUTPUT FILES. FCHO0420

NFILES-O FCHO0430
C READ FORTRAN UNIT NUMBERS FOR INPUT UNIT, OUTPUTFCHO0440
C UNIT, DIRECT ACCESS DISK UNIT. FCHO0450

READ 15,KlNPKOUTPtrD ISK FCHO0460
15 FORMAT(316) FCHO0470

C REWIND OUTPUT UNIT. FCHO0480
REWIND KOUTP FCHO0490

C FCHO0500
C READ TYPE I OR TYPE 2 CONTROL CARD. FCHO0510
C TYPE 1 - CHANGE A P MATRIX. FChO0520
C TYPE 2 - END OF CHANGES. FCHO0530
C READ: CARD TYPE - LTYPE9 NAME OF P MATRIX, FCHO0540
C SWITCH FOR TYPE OF P POSITIONING, NAME FOR NEW FCHO0550
C PO FCHO0560
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20 READ 25,LTYPENAMEPINPSWNUNAHE FCHO0570
25 FORMAT(16,6A4,1696A4) FCHOO58O

C DID THE CARD JUST READ IDENTIFY A P MATRIX TO BEFCHO0590
C CHANGED? FCHOO600
C NO* GO TO END OF CHANGE PROCESSING, FCHOO61O

IF(LTIPENEI) GO TO 700 FCHO0620
C FCHOO630
C YES FCHO0640
C LTYPE=I. CHANGE A P MATRIX. FCHOO650
C READ TRANSITION MODIFY CHANGE SWITCH, CURRENT FCHOO660
C MODIFY SWITCH, AND CURRENT MODIFY FACTOR. FCHO0670

READ 490,MODCHG,KURSWtKURFAC FCHOO680
C READ: NULABL - LABEL INFO FOR NEW Pt NV - NUMBERFCHO0690
C OF VARIABLES, IVL - NUMBER OF CODES DEFINED PER FCHO700
C VARIABLE, FCHO0710

READ 30,NULABLtNV,(IVL(1),I=1,NV) FCHOO720
30 FORMAT(2OA4/1OA4/16/(6112)) FCHO0730

C COMPUTE NUMBER VARIABLES MINUS ONE FOR LATER DO FCHO0740
C LOOP USE. FCHO0750

NVM1=NV-1 FCHO0760
c FCHO0770
C BRANCH ON TYPE OF P POSITIONING, FCHO0780

IF(INPSWEQ,1) GO TO 40 FCHOO790
C CALL POSJTION INPUT TO LOCATE NAMED FILE. FCHOO800

CALL POSINP(KINPKTYPENAMEPtNLLABELP) FCHOO81O
GO TO 45 FCHOOB20

C 40 FCHO0830
C SET KTYPE = 3. CALL POSITION FORWARD TO LOCATE FCHO0840
C NEXT P MATRIX REGARDLESS OF NAME. FCHOO850

40 KTYPE=3 FCHOOB O
CALL POSFWD(KINPKTYPENAMEPNLLABELP) FCHO0870

C READ P ROW LIST RECORD. FCHO0880
45 READ(KINP) KTYPEtISCNT,(ISN(I1)I=1,ISCNT),MODSWMODFAC FC1OO890

C READ P COLUMN LIST RECORD. FCHOO900
READ(KINP) KTYPEJCOUNT,(LSTCOL(I)tI=tJCOUNT),NUMMONUMYR FCHO0910

C FCHO0920
c PRINT INPUT VALUES OF MODIFY SWITCH SETTINGS ANDFCHO0930
C ROW AND COLUMN COUNTS. FCHO0940PRINT 46,MODSWMODFAC9MODCHGtKURSW,KURFACISCNTJCOIJNT FCHO0950

46 FORMAT(18H INPUT VALUES FOR / FCHO0960
18Xt5HMODSW,6X,6HMODFAC,6Xt6HMODCHG,7X,5HKURSWt6Xi,6HKURFAC, FCHO0970
27X,14HNUMBER OF ROWS#6X,17HNUMBER OF COLUMNS/ FCHO0980
31X9511299X,1l2tllXv12) FCHO0990

C TRANSFER TAPE MODIFY INFO TO CURRENT MODIFY FCHOO00
C FIELDS IF NECESSARY. FCHOO1O
C D THE MODIFY CHANGE CONTROL CARD CONTAIN FCHOI02O
C CURRENT MODIFY SWITCH AND FACTOR VALUES? FCHOIO30

IF(MODCHG.EQ.2) GO TO 47 FCIO1040
C NO FCHO 14050
C TRANSFER MODIFY SWITCH AND FACTOR VALUES FROM P FCH01060
C ROW LIST RECORD TO CURRENT MODIFY SWITCH AND FCHO07O
C FACTOR VARIABLES, FCHOI8OKURSW=MODSW FCHOIO OKURFAC=MODFAC FCHOI100

C FCHO11O
C INITIALIZE COUNTERS FOR THIS P MATRIX, FCHO120
C NUMBER OF COLUMN ELEMENTS SEARCHED FOR. FCHO1130



-54-

47 NSERCH=O FCHOl40
C NUMBER OF COLUMN ELEMENTS FOUND. FCHO150

NFOUND=O FCH01160
C NUMBER OF COLUMN ELEMENTS DECODED. FCHO11O

NDCODF=O FCHO118O
C NUMBER OF DECODED ELEIEN1TS THAT WERE IN CHANGE FCHO119O
C RANGE. FCHO1200

NINRNG=O FCHO1210
C NUMBER OF CHANGES MADE. FCHO1220

NCHG=0 FCHOI230
C TRACK NUMBER OF DISK RECOR& CUERENTLY IN CORE. FCHO1240

IllO FCHO1250
C NUMBER OF ENTRIES IN NEW RCW LISTo FCH01260

NN=O FCHO1270
C NUMBER OF CHANGES IN CURRENT ROW RECORD. FCHO128O

KCHGSW=O FCHOI290
C COMPUTE MULT ARRAY - FACTORS FOR USE IN GENERA- FCHO1300
C TING STATE NUbERS, FCH01310

MULT(NV)-l FCHOI320
IF(NV.EO.1) GO TO 52 FCH01325
N=NV FCH01330
DO 50 I=1,NVM1 FCH01340
MULTiN-1)=MULT(N)*IVL(N) FCHOI350

50 N=N-1 FCHO1360
C FCH01370
C **FCHO1380
C *FCHO1390
C TRANSFER P MATRIX TO DISK. FCHOI400
C SET DIRECT ACCESS DATA FILE RECORD NUMBER TO 1. FCHO141O

52 ITK-1 FCHO1420
C READ A P RECORD rROM SEQUENTIAL INPUT FILE. FCH01430
2100 READ(KINP) FCHOI440

1 KTYPEIROWJCNT,(JCOL(J)tJz1,JCNT),(P(J),J=1,JCNT) FCH01450
C WRITE P RECORD IN NEXT DIRECT ACCESS DATA FILE FCHO1460
C RECORD, FCHO4TO

WRITE(KDISK'ITK) FCH01480
I KTYPEIROWJCN1t(JCOL(J),Ju1tJCNT)d(P(J),J=1,JCNT) FCHOI490

C WAS THIS A P END RECORD? FCHO1500
C NO FCHO151O
C GO TO READ NEXT RECORD. FCHO1520

IF(KTYPE*NE*33) GO TO 2100 FCHO1530
C YES FCHO1540
C SET DIRECT ACCESS DATA FILE RECORD NUMBER TO FCHO1550
C LOCATION OF P END RECORD. FCH01560

ITK=ITK-j FCHO15TO
C FCCKO1580
C DOES THE NUMBER OF DISK RECORDS WRITTEN AGREE FCH01590
C WITH THE NUMBER OF P3WS COUNT IN THE ISN RECORD?FCHOI600

IFUISCNT+I.EQ.ITK) GO TO 140 FCHO1610
C FCHO1620
C NO FCH01630
C PRINT ERROR MESSAGE* FCHO1640

PRINT 809ISCNTITK FCH01650
80 FORMAT(42H ERROR IN DISK COPY RECORD COUNTo ISCNT a 9112#6H ITK 8,FCHO1660

1 112) FCH01670
C EXIT FCH01680

STOP FCHOI690
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C *FCHO170
C **FCHOI710

c FCHO1720
C 140 FCH01739
C THE INITIAt CHANGE SPECIFICATION WILL BE READ FCHOI740
C HERE, THE 'PROGRAM ALSO TRANSFERS HERE AT THE FCHO1750
C COMPLETION _: THE PROCESSING OF EACH TYPE 3 AND FCH1760
C TYPE 4 CHANGE SPECIFICATION. FCHO1770H READ TYPE 3949 OR 5 CHANGE DATA CARDS. FCHOI780
C READ A CARD* FCHOI790
c CARD TYPE, PERCENT CHANGE, ROW NUMBER, NON-FREE FCH01800
C COLUMN NUMBER, FREE COLUMN NUMBER. FCHO1810

140 READ 145,LTYPEPCCHGIDROWIDCOLIFRCOL FCHOI820
145 FORMAT(16,Fl2.0,3112) FCHO1830

C IS TYPE EQUAL 5? FCHO1840
C YES. END OF CHANGES FOR CURRENT P MATRIX. FCH01850

IF(LTYPE.EO.5) GO TO 567 FCH01860
C NO FCHO1870
C DOES PCCHG SHOW A DECREASE GREATER THAN 100 PER-FCHO1880
C CENT? FCHOI890
C YES. CONTROL CARD ERROR, FCHO1900

IF(PCCHG.LT.(-IOO.ODO)) GO TO 750 FCH01910
C NO FCHO1920
C EXPRESS PER CENT AS A DECIMAL VALUE. FCH01922

PCCHG=PCCHG/100. OOO FCH01924
C IS TYPE E ,UAL 3? FCHO1930
C YES. GO TO SP ,CIFIC CHANGE. FCH01940

IF(LTYPE.EQ.3) GO TO 160 FCH01950
C NO FCHOI960
C IS TYPE EQUAL 4? FCHO1970
C YES. GO TO FAMILY CHANGE, FCHO1980

IF(LTYPE.EQ,4) GO TO 480 FCHO1990
C NO FCH02000
C IF ThE TYPE IS NOT 3, 4 OR 5, THERE IS A CONTROLFCHOO1O
C CARD ERROR, FCHO2020

GO TO 710 FCH02030
C FCH02040
C 160 FCH0 050
C YES FCHO2060
C LTYPE EQUAL 3. FCHO2O7O
C SPECIFIC CHANGE FCH02080
C PROCESS ONE FROM-TO PAIR FCHO2090
C KPASS=1 FOR NON FREE ELEMENT FCH02100
C KFRSW=FREE ELEMENT SWITCH FCHO2110
C 0 = INITAL SETTING OR ELEMENT PRESENTFCH02120
C1 = ELEMENT NOT PRESENT. FCHO2130
C II - ROW LIST SUBSCRIPT. ALSO DISK RECORD FCHO2140
C POSITION. FCH02150
C IJ - COL LIST SUBSCRIPT. FCH02160
C FCHO217O
C KPASS = SPECIFIC CHANGE NON FREE ELEMENT. FCHO2180

160 KPASS=1 FCH02190
C KFRSW = INITIAL SETTING OR ELEMENT PRESENT. FCHO2200

KFRSW=O FCHO2210
C ** FCH02220
C * FCH02230
C * FCH02240
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C LTYPE 3 (SPECIFIC CHANGE) AND FCH02250
C LTYPE 4 (FAMILY CHANGE) BOTH TRANSFER HERE. FCH02260
C FCH02270
C ROW SEARCH. FCHO22BO
C IS THERE A ROW RECORD CURRENTLY IN CORE? FCH0?290
C NO. SEARCH FOR ROW. FCHO2300

1TO IF(II.EO.O) GO TO 172 FCH02310
C YES FCH02320
C IS THE ROW CURRENTLY IN CORE THE SAME AS THE ROWFCH02330
C SPECIFIED FOR THE CHANGE BEING PROCESSED? FCH02340
C YES. GO TO BRANCH ON TYPE OF CHANGE. FCH02350

IFlISN(IW.EO. IDROW) GO TO 195 FCH02360
C NO FCH02370
C IS THERE A CHANGED ROW THAT NEEDS TO BE WRITTEN.FCH02380
C NO. SEARCH FOR LATEST ROW SPECIFIED. FCH02390

IF(KCHGSW.EQ.O) GO TO 172 FCH02400
C YES., FCHO2410
C CHANGES HAVE BEEN MADE IN T14E ROW RECORD IN FCH02420
C CORE. WRIE THE CHANGED RECORD ON DISK. FCH02430
C SET RANDOM ACCESS RECORD NUMBER EQUAL ROW NUMBERFCHO2440
C SUBSCRIPT. FCH02450

ITK-II FCH02460
C WRITE ROW RECORD ON DISK. FCH02470

WRITE(KDISKOITK) CCH02480
1 KTYPEISN(II),JCNT,(JCOL(J),J=ItJCNT),'P(J)J=ItJCNT) FCH02490

C FCHO2500
C SET KCHGSW TO ZERO TO INDICATE NO CHANGES IN FCH02510
C CORE RECORD THAT ARE NOT ON DISK. FCH02520

KCHGSW=O FCH02530
CHECK ROW LIST FOR PRESENCE OF ROW FOR WHICH FCH02540

C CHANGE IS SPECIFIED. FCHO2550
172 00 175 II=1,ISCNT FCH02560

IF(ISN(II).LTcIDROW) GO TO 175 FCH02570
IF(ISN(II).EQ.IDROW) GO TO 190 FCH02580
GO TO 176 FCHO2590

175 CONTINUE FCH02600
C FCH02610
C ROW DOES NOT EXIST. FCH02620
C It IS UNDEFINED FOLLOWING NORMAL EXIT FROM THE FCH02630
C DO 175 LOOP. FCH02640
C SET I) TO ZERO TO INDICATE NO ROW RECORD IN COREFCHO2650

176 11=0 FCHO266O
C GO TO NEXT CHANGE. FCH02670
C IS THIS A SPECIFIC CHANGE? FCh02680
C YES, GO TO READ NEXT CARD. FCH02690

iF(KPASS.EO.I) GO TO 140 FCH02700

C NO FCH02710
C FAMILY CHANGE. FCH02720
C GO TO CODE NEXT ROW NUMBER. FCH02730

GO TO 500 FCH02740
C FCH02750
C 190 FCH02760
C YES FCH02770
C ROW EXISTS. FCH02780
C SET TRACK NUMBER EQUAL ISN SUBSCRIPT. FCH02790

190 ITK=II FCHO2800
C READ DATA RECORD FOR IDROW FROM DISK. FCH02810
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READ(KDISKOITK) FCHO2820

KThEIROW,,ICNT,(JC(L(J)J=,IJCNT),P(pJ)*,J=tJCNT) FCH02830
C SFT NUMBER OF CHANGES MADE IN THIS RECORD TO FCHO2B40

C ZERO. FCH02850

KCHGSW=O FCH02860

C IS THIS A FAMILY CHANGE ROW? FCH02870

C YES. GO TO INITIALIZE NON-FREF COL CODES FOR ROWFCHO2RO

195 IF(KPASS.EQ.3) GO TO 510 FCH02890

c * FCH0290C

C * FCH02910
C** FCH02920
C NO FCH02930
C THIS IS THE SPECIFIC CHANGE PATH, THE ELEMENT TOFCHO2940

C BE LOCATED NEXT IS THE NONFREE COLUMN. FCH02950
200 ICOL=IDCOL FCH02960

C FCH02970

C * FCHO2980
C •FCH02990
C •FCHO3000

C SEARCH THE ROW RECORD IN CORE FOR A SPECIFIC FCH03010
C COLUMN NUMBER. FCHO302G
C THE VARIABLE 'ICOL' CONTAINS THF COLUMN NUMBER FCH03030
C TO BE LOCATED, FCH03040
C FCHO3050
C 210 FCH03060

C PROGRAM PATHS FOR KPASS=1,203 AND 4 ALL TRANSFERFCHO3070
C TO THIS POINT IN THE PROGRAM. FCH03080
C KPASS I - SPECIFIC CHANGE NON FREE COLUMN. FCH03090
C KPASS 2 - SPECIFIC CHANGE FREE COLUMN. FCHO3100
C KPASS 3 - FAMILY CHANGE NON FREE COLUMN. FCHO311O
C KPASS 4 - FAMILY CHANGE FREE COLUMN. FCH03120
C FCH03130
C IS THE SPECIFIEr; COLUMN PRESENT? FCHO3140

210 DO 220 IJmlvJCNT FCHO315b0
IF(JCOLtIJ).LT.ICOL) GO TO 220 FCHO3160

C YES. GO TO BRANCH ON TYPE OF PASS. FCH03170
IF(JCOL(IJ).EO.ICOL) GO TO 275 FCHO31RO

C NO FCH03190
C ICOL NOT PRESENT. GT THAN CURRENT JCOL ENTRY. FCH03200
C ICOL IS LESS THAN THE LARGEST COLUMN NUMBER IN FCHO3;IO
C THE ROW. THE PRESENT IJ SETTIKG IS THE POSITION FCH03220
C WHERE THIS COLUMN WOULD BE STORFD IF IT WERE FCHO3?30
C ADDED TO THE ROW. FCH03240
C GO TO BRANCH ON TYPE OF PASS. FCH03250

GO TO 225 FCHO3260
2 CONTINUF. FCH03270
220 CONTINUE FCHO3?RO

C NO FCHO3290
C ICOL NOT PRESENT. FCHO3300
C ICOL IS GREATER THAN LARGEST COLUMN NUMBER IN FCH03310
C THE ROW. FCH03320
C SET SUBSCRIPT TO POSITION WHERE ICOL ELEMENT FCH03330
C WOUID BE STORED IF IT WERE ADDED TO THE ROW. FCH03340

IJ-JCNT+1 FCH03350
C IF THE ELEMENT NOT PRESENT IS A NON-FREE ELEMENTFCHO3360
C GO TO1 THE NEXT CHANGE. FCH03370
C IS THIS A NON-FREE ELEMENT (SPECIFIC CHANGE)? FCH03380
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C YES. GO TO READ NEXT CARD. 
FCH03390"

225 IF(KPASS.EO. ) GO TO 140 FCH03400
C NO FCH0341O
C IS THIS A NON-FREE ELEMENT (FAMILY CHANGE)? FCHO3420
C YES. GO TO CODE NEXT COLUMN NUMBER. FCH034.30

IF(KPASS.EG*3) GO TO 530 FCHO3440
C NO FCH03450
C THE ELEMENT NOT PRESENT IS A FREE ELEMENT. FCH03460
C DO NOT ADD FREE ELEMENT TIL CHANGE OF A NON-FREEFCH03470
C ELEMENT REQUIRES IT. FCH03480
C SET SWITCH TO INDICATE FREE ELEMENT IS NOT FCH03490
C PRESENT. FCH03500

KFRSWuI FCH03510
c FREE AMOUNT IS THEREFORE EQUAL O FCH03520

AMTFRaO.O FCH03530
GO TO 300 FCH03540

C FCH03550
C FCH03560
C YES - SPECIFIED COLUMN IS PRESENT. FCH03570
C BRANCH ON ELEMENT TYPE AND TYPE OF CHANGE. FCH03580

275 GO TO(280295,2R0295)tKPASS FCH03590
C 280 FCHO3600.
C KPASSwI,3 FCHO3610
C NON FREE ELEMENT. FCHO362G
C SET NON FREE AMOUNT AND SUBSCRIPT, FCH03630

280 AMTNF=PfIJ) FCH03640
IJNFuIJ FCH03650

C IS THIS A SPECIFIC CHANGE? FCH03660
IF(KPASS.NEo3) GO TO 285 FCH03670

C NO FCH03680
C THIS IS A FAMILY CHANGE. FCH03690
C ADD I TO COUNT OF NUMBER OF ELEMENTS FOUND. FCH03700

NFOUND-NFOUND+l FCH03710
C GO TO MAKE CHANGE. FCH03720

GO TO 317 FCH03730
C 285 FCH03740
C YES FCH03750
C THIS IS A SPECIFIC CHANGE, FCH03760
C NOW SEARCH FOR SPECIFIC CHANGE FREE ELEMENT. FCH03770

285 ICOLxIFRCOL FCH03780
KPASS-2 FCH03790
GO TO 210 FCH03800

C 295 FCHO3810
C KPASS=2;4 FCHC!620
C FREE ELEMENT IS PRESENT. FCH03830
C SET FREE AMOUNT. FCH03840

295 AMTFR-P(IJ) FCH03850
C FCH03860
C 300 FCH03870
C FREE ELEMENT NOT PRESENT ALSO TRANSFERS HERE. FCH03880
C SET FREE ELEMENT SUBSCRIPT. FCH03890
C WHEN KFRSW=Ot IJFR IS THE LOCATION IN JCOL OF FCH03900
C THE FREE ELEMENT. FCH03910
C WHEN KFRSW=19 IJFR IS THE LOCATION iN JCOL WHEREFCH03920
C THE FRFE ELEMENT IS TO BE ADDED. FCH03930

300 IJFRxIJ FCH03940
C IS THIS A FAMILY CHANGE. FCH03950
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C YES* GO TO NON-FREE COLUMN PROCESSING. FCH03960
IFTKPASSEQ*4) GO To 524 FCHO3970

C NO FCH03980
C * FCH03990
C * FCH04000
cTH FCH04010
C FCHO4O20
C C GFCH0403O
C •FCH0404O
CN FCH04050
CMAKE CHANGE FO ELEMENT JUST LOCATEO FCH04060
C OFCH04O0
c AMTFR IS RESET AT THIS POINT BECAUSE FAMILY FCH04080
c CHANGE CAN MAK SEVERAL CHANGES IN THE SAME RWFCH0409O
C RESET THE FRF ELEMENT WORKING VALUE IF THE FCH04100
C ELEMENT IS PRESENT, FCH04110

317 IF(KFRSWIENYOC AMTFRPP(IJFR) FCH04120
C COMPUTE AMOUNT OF CHANGE REUESTED, FCH04130

AMTCNPCCHGOAMTNF FCH04140
C IS THE TOTAL CHANGE REQUESTFD POSSIBLEoo. FCN0415O
C ALL CHANGES DECREASING THE NON-FREE ELEMENT WILLFCH04160
c BE POSSIBLE. FCHO4170

C YES GO TO NROCESS CHANGEO FCHO4180
IF(AMTFR-AMTCSGESOEODO) GO TO 330 FCH0419O

C NO FCH04200
C PRINT MESSAGE SAYING TOTAL CHANGE NOT POSSIBLE FCH04210

FOR CURRENT ROW AND COLU)MNA FCH04220
319 PRINT 320#IDROW91DCOLtAMTNF#IFRCOLtAMTFR*AMTC FCH04230

I,320 FORMAT(4H ROW#I12,4H COL911296H VALUE9Fg, 599H FREE COL911296H VALtUFCH04240
lEtFg*5/15H DESIRED CHANGEFg.5tlTH IS NOT POSSIBLEo) FCH04250

c FCH04260

IS AN GE POSSIBLE? FCH04270
C YES, GO TO RESET AMOUNT OF CHANGE6 FCH04280

3 MIF(AMTFR*NE.OODO) GO TO 325 FCH04290
C NO R GO TO NEXT SPECIFIC CHANGE - OR NEXT ROW* FCH04300IFIKPASSEO,2) GO TO 140 FCH04310

GO TO 500 FCH04320

325 FCH04330

CSET AMOUNT OF CHANGE TO [Fe MADE EQUJAL AMOUNT OF PCHO4350
C CHANGE POSSIBLE* FCH04360

321 AMTC=AMTFR FCH04370
C PROCESS CHANGE - BOTH ALL OR PART* FCH04380

C CHANGE NON-FREE ELEMENT, FCH04390
330 AMTNF=AMTNF+AMTC FCHO4400

P(I!JNF)=AMTNF FCHO4410
C CHANGE WORKING VALUE OF FREE ELEMENT. FCH04420

AMTFR=AMTFR-AMTC FCH04430
C BRANCH ON FREE ELEMENT PRESENT SWITCH. IS FREE FCH04440
C ELEMENT TO BE ADDED? FCH04450
C YES. GO TO ADD ELEMENT. FCH04460

IF(KFRSW.NE.O) GO TO 340 FCH04470
C NO. FCHO4480
C CHANGE VALUE OF FREE ELEMENT. FCH04490

P(IJFR)=AMTFR FCHO4500
C GO TO UPDATE CHANGE COUNTS. FCH04510

GO TO 380 FCH04520
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C ***FCH04530
C *FCHO4540
C 340 :CH04550
C YES FCH04560
C FREE ELEMENT MUSI BE ADDED TO A ROW. FCH04570
C IS FREE ELEMENT TO BE ADDED AT ENn OF ROW? FCHO4580

340 IFIIJFR.GT,JCNT) GO TO 345 FCH04590
C NO FCH04600
C CALL TMT2 TO PUSH DOWN COLUMN NUMBER ARRAY AND FCH04610
C COLUMN VALUE ARRAY SO THAT THE FREE ELEMENT MAY FCH04620
C BE ADDED IN THE MIDDLE OF THE ROW. FCH04630

CALL TMT2(JCOL(IJFR),JCOL(IJFR+I),JCNT-IJFR+I) FCH04640
CALL TMT2(P(IJFR),P(IJFR+I),2*(JCNT-IJFR+I)) FCH04650

C ADD i TO NUMBER OF ELEMENTS IN THE ROW. FCH04660
345 JCNT=JCNT+l FCH04670

c DOES NUMBER OF ELEMENTS PREFENT NOW EXCEED ARRAYFCH04680
C DIMENSION? FCH04690
C YES. GO TO PRINT ERROR MESSAGE AND EXIT. FCH04700

IF(JCNT.GT.NDIM) GO TO 730 FCH0471O
C NO FCH04720
C PLA(C tREE COLUMN NUMBER IN COLUMN LIST. 1FCH04730

JCOL(IJFR)=IFRCOL FCH04740

C PLACE FREE COLUMN VALUE IN VALUE LIST. FCH04750
P(IJFRI=AMTFR FCH04760

C CHANGE FREE ELEMENT PRESENT SWITCH TO SHOW FCHO470
C ELEMENT IS PRESENT. FCH04780

KFRSW=O FCH04790

C IS THIS A DECODE PROCEDURE FAMILY CHANGE? FCH04800
I,:(KPASSNEo5) GO TO 346 FCHO48lO

C YES FCH04820
C SET DO LOOP CONTROLS TO MAINTAIN PROPER FCH04830
C POSITION IN DECODE LOOP. FCHO484O

JFR=J+l FCH04850
IF(IJFR.LE.J) JFR=JFR+l FCH04860
JTO*JCNT FCH04870

C 346 FCH04880
C IS TRANS MODIFY BEING BYPASSED... FCH04890
C YES, ADO FREE COLUMN TO MATRIX LIST OF COLUMNS, FCH04900
C IF NECESSARY. FCH04910

346 IF(KURSW.LT.O) GO TO 358 FCH04920
C NO FCH04930
C **FCH04940
C *FCH04950
C TRANSITION MODIFY OPERATION. FCH04960
C ADD THE COLUMN OF THE FREE ELEMENT TO THE NEW FCH04970
C ROWS ARRAY IF NECESSARY. FCH04980
C FCH04990
C IS THERE A ROW IN THE ISN LIST CORRESPONDING TO FCHO5000
C THE COLUMN OF THE FREE ELEMENT JUST ADDED. FCHO5OO
C YES. GO TO CHECK THE COLUMN LIST. FCHO5020

DO 348 I=,ISCNT FCHO5030
IF(ISN(I).GE.IFRCOL) GO TO 354 FCHO5040

348 CONTINUE FCH05050
C 349 FCH05060
C NO FCHO5O70
C COL OF NEW ELEMENT NOT IN ISN. FCH0508O
C NN IS NUMBER OF CNTRIES IN NUROWS. FCHO5O9O
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C IS THE ADDED ELEMENT IN THE NUROWS ARRAY? FCH05100
349 IF(NNEQ,O) GO TO 356 FrH05110

DO 350 N=INN FC"05120
IF(NUR0WS(N)vGE.IFRCOL) GO TO 352 FC1405130

350 CONTINUE FCH05140
C NO FCH05150
C ADD ELEMENT AT END OF NEW ROWS ARRAY* FCH05160

NN=NN+l FCH05170
NUROWSINN)=IFRCOL FCH05180
GO TO 358 FCH0519O

C FCHG5200
352 IF(IFRCOLEQNUROWS(N)) GO TO 358 FCH05210

C FILE ADDED ELEMENT IN NUROWS ARRAY AT POSITION NFCH05220
CALL TMT2(NUROWS(N)tNUROWS(N+X),NN-N+l) FCH0523
NUROWS(N)=IFRCOL FCH05240
NN=NN+l FCH05250
GO TO 358 FCHO526u

C FCH05270
354 IF(IFRCOL.EO.ISN(I)) GO TO 358 FCH05280

GO TO 349 FCH05290
C FCH05300
C FIRST ENTRY IN NEW ROWS ARRAY. FCH05310

356 NN=1 FCH05320
NUROWS(NN)=IFRCOL FCH05330i GO TO 358 FCHO5340

c *FCHO5350
C **FCH05360

c IS THERE A COLUMN IN LSTCOL CORRESPONDING TO THEFCH05370
C COLUMN OF THE FREE ELEMENT JUST ADDED... FCH05380
C ADD ELEMENT TO LSTCOL IF hM'CESSARY, FCH05390

358 DO 360 I=19JCOINT FCH05400
IF(LSTCOL{I).GEIFRCOL) GO TO 364 FCH05410

360 CONTINUE FCH05420
C FREE COL JUST ADDED NOT IN LSTCOLv ADD AT END. FCH05430

JCOUNT=JCOUNT+ FCH05440
LSTCOL(JCOUN1)=IFRCOL FCH05450
GO TO 360 FCH05460

C FCH05470
364 IF(IFRCOL,EQ.LSTCOL(I)) GO TO 380 FCH05480

C ADD COL AT POSITION I. FCH05490
CALL TMT2(LSTCOL(I),LSTCOL(I+1)tJCOUNT-I+) FCHO5500
LSTCOL(I)=IFRCOL FCH05510
JCOUNT=JCOUNT+l FCH05520

C *FCH05530
C ***FCH05540

380 FCH05550
C TRANSFER HERE FCH05560
C (1) WHEN CHANGE HAS BEEN MADE AND FREE ELEMENT FCH05570

C WAS PRESENT, AND FCH05580
C (2) WHEN CHANGE HAS BEEN MADE, FREE ELEMENT HAS FCH05590
C BEEN ADDED9 AND NECESSARY ROW LIST AND COLUMN FCH05600

C LIST ADDITIONS HAVE BEEN PROCESSED. FCH05610
C FCH05620
C ADD I TO MATRIX CHANGE COUNT. FCH05630

380 NCHG=NCHG+l FCH05640
C ADD 1 TO ROW CHANGE COUNT. FCH05650

KCHGSW=KCHGSW+1 FCH05660
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C GO TO NEXT CHANGE BY TYPE OF CHANGE JUST FCHO5670
C PROCESSED. FCHO5680
C WAS THIS A FAMILY CODE PROCEDURE CHANGE? FCH05690
C YES. GO TO CODE NEXT COLUMN. FCHO5700

IF(KPASS.EO.3) GO TO 530 FCHO571O
C NO FCH05720
C WAS THIS A FAMILY DECODE PROCEDURE CHANGE? FCHO5730
C YES. GO TO LOCATION IN DECODE SEGMENT OF PROGRAMFCHO5740
C AS DETERMINED BY CURRENT VALUES OF J DO LOOP FCH05750
C INDICES, FCHO5760

!F(KPASS.EO.5.AND.JFR.LEJ) GO TO 550 FCH05770
IF(KPASS.EQ.5.AND.JFR.GT.J) GO TO 541 FCHn5780

C NO FCHO5790
C THIS WAS A SPECIFIC CHANGE. FCHO5800
C GO TO READ NEXT CHANGE CARD. FCHO5810

GO TO 140 FCH05820
C FCH05830
C * FCHO5840
C * FCHO850
C ** FCH05860
C FCHO5870
C CARD TYPE 4 - FAMILY CHANGE. FCH05880
C PICK UP PROCEDURE CODE FROM CAR) FIELD IDROW. FCHO5BO0

480 KPROC=IDROW FCHO5900
READ THE VARIABLE CODE RANGES FOR THE FAMILY FCHO5910

C CHANGE. FCH05920
C rOR EACH VARIABLE, READ INDEX VALUES INTO THE FCH05930
C FOLLOWIN ARRAYS: FCH05940
C IRFR-ROW FROM VALUE. FCH05950
C IRTO-ROW TO VALUE. FCH05960
C ICFR-NON FREE COLUMN FROM VALUE. FCH05970
C ICTO-NON FREE COLUMN TO VALUE. FCH05980
C IFR-nREE COLUMN VALUE. FCH05990

READ 490,dIRFR(I)tI=1tNV) FCHO6000
READ 490,(IRTO(I)tsltNV) FCHO601O
READ 490,(ICFR(I)tI=1tNV) FCH06O20
READ 490,(ICTO(I)tIwltNV) FCHO6030
READ 490,(IFR (I),I=1lNV) FCH06040

490 FORMAT(6112) FCH06050
C SET NON-FREE COLUMN SWITCH AND FREE COLUMN FCH06O60
C SWITCH ARRAYS TO ZERO. FCHO6O70

ICSW(I)=O FCHO6O80
IF(NVM1.NE.O) CALL TMTiNVM1,tCSW(2),ICSW(1)) FCHOOO

CALL TMT (NVIFSW(1),lCSW(I)) FCH06100
C SET A SWITCH FOR EACH '9 (INDICATING CURRENT FCH06110
C VALUE OF ROW !NDF. IS TO BE USED AS THE COLUMN FCH06120
C INDEX) IN FREE COL AND NON-FREE COL RANGES. FCH06130

00 495 ImlNV FCHO614O
IF (ICFR(I1).EQ.(--9)) ICSW(I)ul FCHO615O
IF (IFR(I)EQ.(-9)) IFSW(I)- FCHO6160

495 CONTINUE FCHO6170
C SET ROW CURRENT INDEX VALUES EQUAL ROW FROM FCH06180
C INDEX VALUES, FCH06190

CALL TMT !NVIRCR(1),IRFR(l)) FCHO6200
C SUBTRACT ONE FROM CURRENT ROW FROM-INDEX VALUE FCH06210
C FOR LAST VARIABLG. FCHO6220

IRCR(NV)=IRFR(NV)-l FCH06230
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C INITIAL SETTING FOR ROW VARIABLE CURRENTLY BEINGFCH06240

c INCREMENTED IS THE LAST VARIABLE. FCH06250
NCR=NV FCH06260

C **FCHO6270
C *FCH06280

C 500 FCH06290
C CODE A ROW NUMBER. FCH06300

500 CONTINUE FCH06310
C 1001 FCH06320
C IS CURRENT VALUE OF VARIABLE BEING INCREMENTED FCH06330
C EQUAL TO-VALUE OF THAT VARIABLE? FCH06340
C YES* GO TO STEP VARIABLE NUMBER, FCH06350
1001 IF(IRCR(NCR)*EQ.IRTO(NCRk) GO TO 1019 FCH06360

C NO FCHO6370
C ADD I TO CURRENT VALUE OF VARIABLE BEING INCRE- FCH06380
C MENTED, FCH06390

IRCR(NCR)=IRCR(NCR)+l FCH06400
C IS THE VARIABLE BEING INCREMENTED THE LAST VARI-FCHO6410
C ABLE? FCH06420
C YES. GO TO COMPUTE ROW NUMBER. FCH06430

IF{NCR.EQ.NV) GO TO 1008 FCH06440
C NO FCH06450
C RESET ALL 'INNER DO'S' TO THEIR BEGINNING VALUEFCH06460

NC1=NCR+1 FCH06470
DO 1006 IzNC1,NV FCH06480

1006 IRCR(I)cIRFR(I) FCH06490
C VARIABLE TO BE INCREMENTED NEXT WILL BE THE FCHO6500
C INNERMOST DO* FCH06510

NCR=NV FCH06520
C 1008 FCH06530
C COMPUTE STATE NUMBER. FCH06540
C SET IDROW=O FCH06550
1008 IDROW=O FCHO560

C IS CURRENT VALUE OF VARIABLE 1.EO.O? FCH06570
C YES. ROW WILL BE ROW ZERO, FCH06580

IF(IRCR(1),EO.O) GO TO 1024 FCH06590
C NO FCHO6600

IF(NV*EQ,1) GO TO 1012 FCH06605
DO 1010 I=1,NVM1 FCH06610

1010 IDROW=IDROW+(IRCR(I)-I)*MULT(I) FCH06620
1012 IDROW=IOROW+IRCR(NV) FCH06630
C END OF CODE A ROW NUMBER. FCH06640

GO TO 1024 FCH06650
C 1019 FCH06660
C YES FCH06670
C FOR VARIABLE BEING INCREMENIED, CURRENT VALUE ISFCH06680
C EQUAL TO-VALUE, FCH06690
C IS THE VARIABLE BEING INCREMENTED THE FIRST ONE?FCH06700
1019 IFINCR.EO.1) GO TO 1022 FCH06710

C NO FCH06720
C DECREASE NUMBER OF VARIABLE BEING INCREMENTED BYFCHO6730
C ONE. FCH06740

NCR=NCR-1 FCH06750
GO TO 1001 FCH06760

C YES FCH06770
C ALL INDEX VALUES FOR ALL VARIABLES HlVF BEEN FCH06780
C PROCESSED. FCH06790
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C PLACE -1 IN ROW NUMBER VARIABLE, FCH06800
102? IDROW=-l FCH06810

C 1024 FCH06820
C CONTINUE FCHO6830
1024 CONTINUE FCH06840

C END OF CODE A ROW NUMBER. FCH06850
C *FCH06860
C **FCH06870
C HAVE ALL ROW NUMBERS BEEN GENERATED? FCH06880
C YES FCH06890
C GO TO READ NEXT CONTROL CARD. FCH06900

IF(IDROWLT.O) GO TO 140 FCH06910
C NO FCH06920
C SET KPASS=3. GO TO ROW SEARCH. FCH06930
C AT THE COMPLETION OF THE ROW SEARCHI, THERE WILL FCH06940
C BE A TRANSFER TO (1) 510 IF THE ROW IS PRESENT FCH06950
C AND (2) 500 IF THE ROW IS NOT PRESENT. FCH06960

KPASS=3 FCH06970
GO TO 170 FCH06980

C FCH06990
C. FCH07000
C 510 FCH07010
C FAMILY CHANGE: ROW IS PRESENT AND HAS BEEN READ.FCH07020

510 CONTINUE FCH07030
C 1025 FCH07040
C **FCH07050
C *FCH07060
C INITIALIZE COLUMN CODE VALUES TO BE USED IN PRO-FCH0707O
C CESSING THE ROW JUST READ. FCHO7080
C FCH07090
C SET ARRAY FOR CURRENT CODE VALUES FOR COLUMN FCH07100
C (ICCR) EQUAL INITIAL CODE VALUES FOR COLUMN FCH07110
C (ICFR). FCH07120
1025'CALL TMT(NVICCR(I),ICFR(l)) FCH07130

C SUBTRACT 1 FROM NVTH ENTRY IN ICCR, FCH07140
ICCR(NV)=ICFR(NV)-l FCH07150

C INITIAL SETTING FOR COLUMN VARIABLE CURRENTLY FCH07160
C BEING INCREMENTED IS LAST VARIABLE, FCH0717O

MCR=NV FCHG7180
C 1026 FCH07190
C SET CURRENT VALUE OF COLUMNS EQUAL CURRENT VALUEFCH07200
C OF ROW FOR VARIABLES SO SPECIFIED. FCH07210
C DO FOR EACH VARIABLE. FCH07220
1026 DO 1028 I=IlNV FCHO7230

C IS SWITCH SET INDICATING THAT CURRENT ROW CODES FCH07240
C ARE TO BE USED FOR NON FREE COLUMN CODES? FCH07250

I'r(ICSW(I).EO.O) GO TO 1027 FCHOT260
C YES FCH07270
C FOR THIS VARIABLE SET CURRENT INDEX# FROM INDEX FCHO7280
C AND TO INDEX FOR THIS COLUMN EQUAL THE VALUE OF FCH07290
C THIS CODE FOR THE CURRENT ROW. FCHO7300

ICCR(I)wIRCR(I) FCHO7310
ICFR(I)aIRCR(I) FCHOT320
ICTO(I)uIRCR(I) FCH07330

C 1027 FCH07340
C IS SWITCH SET INDICATING THAT CURRENT ROW CODES FCH07350
C ARE TO BE USED FOR NON FREE COLUMN CODES? FCHO736O
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1027 IF(IFSW(1).EQO) GO TO 1028 FCH07370
C YES FCHO738
C SE7 FREE COLUMN CODE EQUAL CURRENT CODE FOR ROWFCH07390

IFR(I)=IRCR(1) FCHO7400
C 1028 FCH07410
C CONTINUE FCH07420
1028 CONTINUE FCH07430

C 1029 FCH07440
C IF THE CURRENT ROW VALUE IS TO BE USED FOR THE FCH07450
C NVTH COLUMN VALUE, DECREASE THIS VALUF BY le FCH07460
1029 IF(ICSW(NV).EQ.I) ICCR(NVJ=ICFR(NV)-1 FCH07470

C END OF INITIALIZE COLUMN CODE VALUES. FCH07480
C *FCH07490
C **FCH07500
C 1030 FCH07510
C GENERATE FREE COLUMN NUMBER. FCH07520
C INITIALIZE IFRCOL TO ZERO. FCH07530
1030 IFRCOL=O FCH07540

C IS THE CURRENT VALUE OF VARIABLE I EQUAL 0? FCH07550
C YES. FREE COLUMN WILL BE COLUMN ZERO. FCH07560

IF(IFR(1)*EQoO) GO TO 1034 FCH07570
C NO FCH07580
C COMPUTE STATE iMBERo FCH07590

IF(NV.EQ,1) GO TO 10 3 FCH07595
00 1032 I=1,NVM1 FCH07600

1032 IFRCOL=IFRCOL+(IFR(l)-i)*MULT(1) FCH07610
1033 IFRCOLzIFRCOL+IFR(NV) FCH07620

C 1034 FCH07630
C CONTINUE FCH07640
1034 CONTINUE FCH07650
C E'lD OF GENERATE FREE COLUMN NUMBERo FCH07660
C SET KPASS, ICOL, AND KFRSW FOR USE IN FREE FCH07670
C COLUMN SEARCH. FCH07680

KPASS=4 FCH07690
ICOL=IFRCOL FCH07700
KFRSW=O FCH07710

C GO TO COLUMN SEARCH SEGMENT OF PROGRAM. FCH07720
C AT THE COMPLETION OF THE COLUMN SEARCH, THE FCH07730
C PROGRAM WILL TRANSFER TO 524. FCH07740

GO TO 210 FCH07750
C FREE ELEMENT SEARCH COMPLETE AND SWITCH SET. FCH07760
C FCH07770
C IF FREE ELEMENT IS NOT PRESENT AND PERCENT FCH07780

C[ CHANGE IS POSITIVE, NO CHANGE IS POSSIBLE FOR FCH07790
C THIS ROW. GO TO NEXT ROW. FCH07800

524 IF(KFRSWoGT.OAND.PCCHG.GT.O) GO 70 500 FCH07810
C CONTINUE WITH CHANGES FOR THIS ROW, FCH07820
C BRANCH ON PROCEDURE CODE. FCH07830

525 GO TO (530,540),KPROC FCH07840
C FCH07850
C **FCH07860
C *FCH07870
C CODE FCH07880
C PROCEDURE I - CODE NON FREE COLUMN NUMBERS. FCH07890

530 CONTINUE FCH07900
C 1040 FCH07910
C CODE A NON FREE COLUMN NUMBER. FCH07920

'1 _ [. . . . .. . . . . . . . . . . . .. .
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C IS CURRENT VALUE OF VARIABLE BEING INCREMENTED FCHO7930
C EQUAL TO-VALUE OF THAT VARIABLE? FCHOT940
C YES* GO TO STEP VARIABLE NUMBER. FCH0795O
1040 IFIICCR(MCR)*EQ.ICTO(MCR)) GO TO 1056 FCHOM760

C NO FCHOT970
C ADD I TO CURRENT VALUE OF VORIABLE BEING INCRE- FCHO7980
C MENTED. FCH0790

ICCR(MCR)nICCR(MCn)+l FCH08000
C IS THE VARIABLE BEING INCREMENTED THE LAST VARI-FCHOOIO
C ABLE? FCHO8020
C YES. GO TO COMPUTE COLUMN NUMBER. FCHO0O

IF(MCiEQ*NV) GO TO 1048 FCHOOO
C NO FCH08050
C RESET ALL #INNER DOS' TO THEIR BEGINNING VALUEPCH08063

MCI 'MCR+1 FCH08070
00 1046 IwMCINV CHO8080

1046 ICCR(I)uICFRII) FCH08090
C VARIABLc TO BE INCREMENTFD NEXT WILL BE THE FCH08100
C INNERMOST DO* FCHOiO

MCR=NV FCH08120
C 1048 FCH08130
C CnMPUTE STATE NUMBER. FCH08140
C INITIALIZE COLUMN NUMBER VARIABLE TO ZERO FCH08150
1048 IDCOL=O FCHO8160

C IS CURRENT VALUE OF VARIABLE 1,EQ*O? FCHO81TO
C YES, COLUMN WILL BE COLUMN ZERO. FCHO8180

IF(ICCR(1).EOO) GO TO 1062 FCH08190
C NO FCH08200

IF(NV.EQ.I) GO TO 1053 FCH08205

DO 1052 I=1,NVMI FCH08210
1052 IDCOLxIDCOL+(ICCR(1)-I)*MULT(1) FCH08220
1053 IDCOL=IDCOL+ICCR(NV) FCH08230

C CONTINUE FCH08240
GO TO 1062 FCHO8250

C 1056 FCH08260
C IS THE VARIABLE BEING INCREMENTED THE FIRST ONE?FCH08270
1056 IF(MCR.EQ.1) GO TO 1060 FCH08280

C NO FCH08290
C DECREASE VARIABLE BEING INCREMENTED BY ONE. FCH08300

MCR=MCR-1 FCH08310
GO TO 1040 FCH08320

C YES FCH08330
C ALL INDEX VALUES FOR ALL VARIABLES HAVE BEEN FCH08340
C PROCESSED. FCH08350
C PLACE -1 IN COLUMN NUMBER VARIABLE, FCH08360
1OO IDCOL=-1 FCH08370

C 1062 FCH08380
C CONTINUE FCH08390
t062 CONTINUE FCH08400

C END OF CODE A COL NUMBER* FCH08410
C FCH08420
C HAVE ALL COLUMNS IN CURRENT ROW BEEN PROCESSED? FCH08430
C YES - GO TO NEXT ROW. FCH08440

,FIIDCOL.LT.0) Gi) TO 500 FCHOB450
C NO - PROCESS NEXT COLUMN. FCH08460
C ADD I TO COUNT OF NUMBER OF SEARCHES MADE. FCH08470

NSFRCH=NSERCH+1 FCHO480
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C SET KPASS AND ICOL FOR USE IN COLUMN SEARCH. FCH08490
KPASS=3 FCHO8500
ICOL=IDCOL FCHO8510

C *FCH08520
C **FCH08530
C GO TO COLUMN SEARCH SEGMENT OF PROGRAM, FCH08540

GO TO 210 FCfO8550
C IF THE ELEMENT IS PRESENT# PROGRAM WILL TRANSFERFCH08560
C TO 317 TO MAKE A CHANGE. FCH08570
C It THE ELEMENT iS NOT PRESENT, PROGRAM WILL FCH08580
C TRANSFER TO 530 TO CODE NEXT COLUMN NUMBER. FCH08590
C FCH08600
C **FCHO8610
C *FCH08620
C DECODE FCH08630
C PROCEDURE 2 - DECODE EACH COLUMN PRESENT. FCH08640
C SET INITIAL VALUES FOR THE DO LOOP FOR THF LIST FCH08650
C OF COLUMNS IN A ROW. FCH08660

540 JFR=l FCHO8670
JTO=JCNT FCH08680
GO TO 542 FCH08690

C FCHO8700
C TRANSFER HERE FOLLOWING A CHANGE THAT CAUSED THEFCHO8710
C FREE ELEMENT TO BE ADDED TO THE ROW. FCt108720
C HAVE ALL COLUMN ELEMENTS BEEN PROCESSED? FCH08730
C YES. GO TO CODE NEXT ROW NUMBER. FCH08740

541 IF(JFR.GT.JCNT) GO TO 500 FCH08750
c 542 FCH08760
C NO FCH08770
C FCH08780
C DECODE A COLUMN NUMBER. COMPARE CODES WITH FCH08790
C FAMILY CHANGE SPECIFICATIONS. FCHO8800
C FCH08810
C DO FOR EACH ELEMENT IN THE ROW. FCH08820

542 DO 550 J=JFRJTO FCH08830
C ADD 1 TO COUNT OF NUMBER OF ELEMENTS DECODED. FCH08840

NDCODEaNDCODE+l FCH08850
C FCH08860
C DECODE JTH ELEMENT IN ROW AND COMPARE WITH FCH08870
C FAMILY CHANGE SPECIFICATION. FCH08880
C 1071 FCHO8890
C IS COLUMN NUMBER ZERO.. FCH08900
1071 IF(JCOI.(J).NE.O) GO TO 1074 FCHO8910

C YES. SET ALL VARIABLE CODI VALUES TO ZFRO. FCH08920
DO 1072 Iu=,NV FCH08930

1012 IACT(I)=O FCH08940
GO TO 1086 FCH08950

C 1074 FCH08960
C NON-ZERO COLUMN NUMBER* DECODE TO OBTAIN :CH039yO
C ORIG!NAL VARIABLE CODES. FCH08980
1074 I2xJCOL(J) FCH08990

IF(NV.EO.I) GO TO 1085 FCH08995
DO 1084 IzlvNVMI FCHO9000
II=(12-1)/MULT(1) FCH09010
12-I2-11*MULT(1) FCH09020

1084 IACT(I)-I1+1 FCH09030
1065 !ACT(NV)wI2 FCH090 'I
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C 1086 FCHO9O5U
C ARE ALL CODES FOR THIS COLUMN NOMBER IN THE FCHO060
C SPECIFIED RANGE? FCHOO70
1086 DO 1088 I11NV FCH09080

IF(IACT(I),LTICFR(I),OR.IACTfI)oGToICTO(1)) GO TO 1092 FCH0909O
1088 CONTINUE FCH09100

C YES* THIS COLUMN NUMBER IS IN THE SPECIFIED FCHO911O
C CHANGE RANGE. FCH09120
C SET 1DCOL EQUAL THE COLUMN NUMBER JUST DECODED. FCH0913O

IDCOL=JCOL(J) FCHO9I4O
GO TO 1094 FCHO9150

C NO FCH09160
C SET IDCOLz-1 TO INDICATE COLUMN NUMBER NOT IN FCH09170
C RANGE, FCHO9L8o
1092 IDCOL=-1 FCHO9190

C 1094 FCH09200
C CONTINUE FCHO9210
1094 CONTINUE FCH09220

C END OF DECODE A COLUMN NUMBER, FCH09230
C FCH09240
C WAS COLUMN IN RANGE? FCH09250
C NO. GO TO DECODE NEXT COLUMN. FCH09260

IFIIDCOLLT.O) GO TO 550 FCHO9270
C YES FCH09280
C ADD 1 TO COUNT OF NUMBER OF COLUMNS IN RANGE. FCH09290

NINRNG=NINRNG+1 FCHO9300
C SET NON-FREE AMOUNT, LOCATION OF NON-FREE FCHO9310
C ELEMENT AND TYPE OF PASS FOR ZJSE OF PROGRAM SEG-FCH09320
C MENT THAT ACTUALLY CHANGES THE ELEMENT VALUES. FCH09330

AMTNF=P(J) FCH09340
IJNF=J FCH09350
KPASS=5 FCH09360

C GO TO PROGRAM SEGMENT THAT WILL MAKE THE CHANGEFCH09370
C RETURN WILL BE TO 541 OR 550 TO DECODE NEXT COLFCH09380

GO TO 317 FCH09390
C CONTINUE FCHO9400

550 CONTINUE FCHO9410
C *FCH09420
C **FCH09430
C ALL COLUMNS IN THIS ROW NAVE BEEN PROCESSED. FCH09440
C GO TO NEXT ROW. FCH09450

GO TO 500 FCH09460
C FCH09470
C ***FCH09480
C *FCH09490
C A TYPE 5 CARD - END OF CHANGES FOR CURRENT P FCH09500
C MATRIX - WILL CAUSE A TRANSFER TO THIS SE6MENT FCH09510
C OF THE PROGRAM. FCH09520
C IS THERE A CHANGED ROW RECORD IN CORE THAT HAS FCH09530
C NOT BEEN WRITTEN. FCH09540
C NO. GO TO PRINT COUNTS. FCo9550

567 IF(II.EQO.ORKCHGSW*EOO) GO TO 568 FCH09560
C YES FC1O19570
C SET RANDOM ACCESS RECORD NUABER EQUAL ROW NUMBERFCHO9580
C SUBSCRIPT. FCH09590

ITK=II FCHO9600
C WRITE ROW RECORD ON DISK. FCHO9610
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WRITE(KDISKIITK) rtmU9620

1 KTYPEISN(II)tJCNT,(JCOL(J),J-1lJCNT),(P(J)tJm1,JCNT) FCH09630
c FCH09640

C 568 FCH09650

C PRINT COUNTS FOR THIS MATRIX: NUMBER OF FLEMENTSFCH09660
C SEARCHED FOR9 NUMBER OF ELEMENTS FOUND9 NUMBER FCH09670
C OF COLUMNS OECODEDt NUMBER OF COLUMNS IN RANGEv FCH09680
c NUMBER OF NON FREE COLUMNS CHANGED. FCH09690

568 PRINT 569tNSERCH#NFOUNDtNDCODE*NINRNG FCHO9700
569 FORMAT(/2]H FAMILY CHANGE COUNTS FCHO971O

1 /35H NUMBER OF ELEMENTS SEARCHED FOR = 9110 FCH09720
2 /35H NUMBER OF ELEMENTS FOUND a si10 FCH09730
3 /35H NUMBER OF COLUMNS DECODED a 911 FCH09740
4 /35H NUMBER OF COLUMNS IN RANGE = Pl1o) FCH09750

577 PRINT 578,NCHG FCH09760
578 FORMAT(/40H SPECIFIC CHANGE AND FAMILY CHANGE COUNT FCHO9770

1 /38H NUMBER OF NON-FREE ELEMENTS CHANGED a 9110) FCH09780
C FCH09790
C WERE ANY CHANGES ACTUALLY MADE IN THIS MATRIX? FCH09800
C YES. GO TO WRITE OUTPUT MATRIX. FCH09810

IF(NCHG.NEO) GO TO 590 FCH09820

C FCH09830
C NO* SHOULD THE MATRIX BE COPIED ONTO THF O1JTPUTFCH0984O
C FILE ANYWAY... FCH09850
C IF NOT, READ NEXT TYPE I CARD. FCH09860

C THE IDROW FIELD IN A TYPE 5 CARD IS THE WRITE P FCH09870
C SWITCH. FCH09880

IF(IDROW.EQ.0) GO TO 20 FCH09890
C FCHO9900
C 590 FCH09910
C TRANSFER HERE (1) TO COPY CHANGED MATRIX AND FCH09920
C (2) TO COPY MATRIX WITH NO CHANGES IF SWITCH SO FCH09930
C SPECIFIES. FCH09940
C. WRITE OUTPUT LABEL FOR CHANGED P, FCH09950

590 NLP=60 FCH09960
WRITE(KOUTP)KPBEGtNUNAMFNLPt(LABELP(I)tl=l,3O ),NULABL FCH09970

C **FCH09980
C *FCH09990
C UPDATE ISN LIST IF NFW ROWS HAS ANY ENTRIES FCHIOOOO
C ISN CANNOT BE UPDATED UNTIL THE CHANGE OPERATIONFCHIOO1O
C FOR THE MATRIX IS COMPLETE SINCE IT IS USED TO FCHIOO2O
C DETERMINE ROW RECORD TRACK NUMBERS. FCH10030
C IF NN.EO.O, THERE ARE NO ROWS TO ADD -, ISN. FCHIO040
c FCH1OO5O
C IS THE NEW ROW LIST EMPTY? FCHIOO O
C YES. GO TO WRITE ROW LIST AND COLUMN LIST FCHIOO O
C RECORDS. FCH1OO8O

IF(NN.EO.O) GO 10 610 FCH1OO90
C NO FCH1O1OO
C THERE ARE ENTRIES IN THE NEW ROW LiST. ARE ALL FCHIO110
C ELEMENTS BEING ADDED DIAGONAL ELEMENTS? FCH10120
C YES. GO TO FILE NEW ROWS FNTRIES INTO TOTAL ROW FCH1OI30
C LIST. FCHIO140

IF(KURSW.EQ.O) GO TO 591 FCH10150
C ***FCHlOI6O
C *FCH10170

C NO FCHIOI O
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C OFF DIAGONAL ELEMENTS MAY BE ADDED. FCH1O19O
C GENERATE ADDITIONAL ROWS AND COLUMNS, IF ANY, FCH10200
C FROM MODIFY SPECIFICATIONS. FCH1O21O
C FCHI0220
C EXECUTE THIS SEGMENT OF PROGRAM WHEN FCH10230
C KURSW=+N AND NN.GT.0 FCH10240
C FCH10250
C COMPUTE COLUMN IN WHICH ENTRY WILL BE PLACED FORFCHI0260
C EACH NEW ROW. ADD THE COLUMN TO LSTCOA. AND/OR FCHIO27O
C NURnWS AS REOUIRED. FCH10280
C FCH10290
C INITIALIZE SUBSCRIPT FOR NEW ROW LIST. FC110300
1500 N=I FCH10310

C WILL THE COLUMN ELEMENT FOR THE NTH ENTRY IN THEFCH1O320
C NEW ROW LIST BE A DIAGONAL ELtMENT? FCH10330
C YES. GO TO CHECK NEXT ELEMENT. FCH10340
1505 IF(MOD(NUROWS(N)hKURFAC).EO.O) GO TO 1570 FCH10350

C NO FCHI0360
C COMPUTE THE COLUMN NUMBER OF THE ELEMENT THAT FCH10370
C 'lILL BE ADDED. FCH10380

ICOL=NUROWS(N)+KUFSW FCH1O390
C IS THE COLUMN NUMBER JUST COMPUTED IN LSTCOL? FCH10400

DO 1515 J=1JCOUNT FCH10410
IF(LSTCOL(J).GE.ICOL) GO TO 1525 FCH10420

1515 CONTINUE FCH10430
C NO FCH10440
C ADD AT END OF LSTCOL. FCH10450

JCOUNT=JCOUNT+1 FCH10460
LSTCOL(JCOUNT)=ICOL FCH10470
GO TO 1540 FCHIO48O

C WAS THIS AN EOUAL BRANCH... FCH10490
1525 IF(ICOL.EO.LSTCOLiJ)) GO TO 1540 FCH10500

C NO. FILE NEW COL AT POSITION J. FCH1O51O
CALL TMT2(LSTCOL(J),LSTCOL(J+I)JCOUNT-J+I) FCH10520
LSTCOL(J)=ICOL FCH10530
JCOUNT=JCOUNT+l FCH1O540

C IS THE COLUMN NUMBER JUST COMPUTED IN ISN? FCHIO550
1540 00 1545 I=1ISCNT FCH10560

IF(ISN(I).LT.ICOL) GO TO 1545 FCH10570
IF(ICOL.EQ.ISN(1)) GO TO 1570 FCH10580
GO TO 1550 FCH10590

1545 CONTINUE FCH1O600
C 1550 FCH1061O
C NO FCHi0620
C IS THE COLUMN NUMBER JUST COMPUTED IN NUROWS? FCHIO630
1550 00 1555 I=NNN FCH10640

IF(NUROWS(I).GE*ICOL) GO TO 1560 FCH1O650
1555 CONTINUE FCH10660

C ADD COL AT END OF NUROWS. FCH10670
NN=NN+1 FCH10680
NUROWS(NN)=ICOL FCH10690
GO TO 1570 FCH1O700

C WAS THIS AN EQUAL BRANCH... FCH10710
1560 IF(NUROWS(I).EQ.ICOL) GO TO 1570 FCH10720

C NO. FILE NEW COL AT POSITION I. FCHI0730
CALL TMT2(NUROWS(I),NUROWS(I+1),NN-I+1) FCH10740
NUROWS( I)=Irns FCH10750
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NN=NN+I FCH10760
C CONTINUE. FCH1O770

C HAVE ALL ENTRIES IN THE NUROWS LIST BEEN PROCES-FCHIO78O
C SED? FCH1O790
C YES. GO TO FILE NEW ROWS ENTRIES INTO TOTAL ROW FCHI0800
c LIST* FCH1O810
1570 IF(N.EQ.NN) GO TO 591 FCH10820

C NO FCH10830
C INCREMENT SUBSCRIPT FOR NEW ROW LIST. FCH1O840

N=N+l FCH10850
C PROCESS NEXT ENTRY IN NUROWS LIST. FCH10860

GO TO 1505 FCH10870
C *FCH10880
C ***FCH1O89O
C FCHI0900
C **FCH10910
C *FCH10920
C FILE NEW ROW ENTRIES INTO TOTAL ROW LIST AND UP-FCHIO930
C DATE COUNT OF ELEMENTS IN ROW LIST. FCH1O940
C USE N FOR NUROWS SUBSCRIPT AND I FOR ISN SUB- FCHI0950
C SCRIPT. INITIALIZE. FCHIO960

591 N=l FCH10970
1=1 FCH10980

C 592 FCH10990
C IS ISN ENTRY GREATER THAN NUROWS ENTRY? FCHIIOOO

592 IF(ISN(I),GFtNUROWS(N)l GO TO 598 FCHllO1O
C NO FCH11020
C UPDATE I. FCH11030

IwI+l FCH11040
C ARE THERE STILL ELEMENTS IN ISN TO BE PROCESSEO?FCH11050

IF(I.LE.ISCNT) GO TO 592 FCH11060
C 594 FCH11O70
C NO FCH1080
C ADD REMAINING NEW ROW NUMBERS AT END OF ISN. FCH11O9O

594 ISN(I)-NUROWS(N) FCHIIIOO
C UPDATE N. FCHll1IO

N=N+1 FCHII120
C HAVE ALL NUROWS ENTRIES BEEN PROCESSED? FCHI1I30

IF(NGI.NN) GO TO 602 FCH1114O
C NO FCH11I5O
C UPDATE I. FCH11I60

lxl+l FCH11170

GO TO 594 FCHi118O
C 598 FCHIlI90
C YES FCHI1200
C NUROWS ENTR! IS GREATER THAN ISN ENTRY. FCH11210
C FILE NUROWS ENTRY HERE. FCHI1220
C PUSH DOWN ISN ARRAY, POSITION I THRU ISCNT. FCHI230

598 CALL TMT2(ISN(I),ISNIIi1),ISCNT-I+1) FCHI1240
ISN(I))NUROWS(N) FCH11250

C ADD I TO COUNT OF ISN ENTRIES. FCHI1260

ISCNT=ISCNT+1 FCH11270
C UPDATE SUBSCRIPTS. FCHI1280

I-l+l FCH11290
N=N+l FCH11300

C HAVE ALL NUROWS ENTRIES BEEN PROCESS!:D? FCHI310
IF(N.GT.NN) GO TO 602 FCHII320
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C NO FCHII330
C ARE THERE STILL ISN ENTRIES TO BE PROCESSED? FCH11340

IF(I.GTISCNT) GO TO 594 FCH11350
YES FCHI1360

GO TO 592 FCH11370

C FCH11380
C 602 FCHI1390
C ALL NEW ROW ENTRIES HAVE BEEN PROCESSED. FCHI400
C RESET COUNT OF NUMBER OF ENTRIES IN ROW LIST. FCHI410

602 ISCNTsI FCH11420

C *FCHI1430
C **FCHL1440
C WRITE P ROW LIST RECORD, FCH11450

610 WRITEIKOUTP)KPLST,ISCNT,(IS((1)tI=1,ISCNT),MODSWMODFAC FCH11460
C WRITE P COLUMN LIST RECORD. FCH11470

WRITE(KOUTP)KPLSTtJCOUNT,(LSTCOL(I)t=ItJCOUNT)NUM'4ONUMYR FCHI480
C PRINT OUTPUT MATRIX ROW AND COLUMN COUNTS. FCHI!490

PRINT 612tISCNTJCOUNT FCH11500
612 FORMAT(/38H FOR OUTPUT P MATRIX, NUMBER OF ROWS = ,1l2,5Xv FCH11510

1 20HNUMBER OF COLUMNS = 9112) FCH11520
C FCHII530
C COPY P MATRIX FROM DIRECT ACCESS FILE TO FCHI1540
C SEQUENTIAL ACCESS FILE* GENERATE A RECORD FOR FCH11550
C EACH ENTRY IN NUROWS. FCHl1560
C PLACE A -1 FOLLOWING THE LAST ENTRY IN NUROWb FCH11570
C AND SET INITIAL DIRECT ACCESS RECORD NUMBER TO FCH11580
C 1. FCH11590

NUROWS(NN+I)=-1 FCH11600
ITK=l FCH11610

C SET RECORD YYPE AND ELEMENT VALUE FOR USE IN FCH11620
C ADDED ROW ENTRIES. FCH11630
2400 KPDAT=23 FCH11640

PVALUE=1.0 FCH11650
C INITIALIZE SUBSCRIPT.FOR PICKING UP ELEMENTS OF FCH11660
C NUROWS. FCH11670

1=1 FCHI1680
C PICK UP NEXT NEW ROW NUMBER, FCH11690

NADD=NUROWS(I) FCHI1700
C READ A RECORD FROM DISK. FCH1171O
2410 READ(KDISK'ITK) FCH11720

1 KTYPE,IROWJCNT,(JCOL(J),J=19JCNT)t(P(J) J=IJCNT) FCHI1730
C WAS THIS A P END LABEL? FCH1i740
C YES. ALL DISK RECORDS READ. FCH11750

!F(KTYPE*EO.33) GO TO 2435 FCH11760
C NO FCH11770
C HAVE ALL NEW ROWS BEEN ADDED? FCH11780
C YES. GO TO WRITE RECORD JUST READ. FCH11790
2420 IF(NADD.LEO) GO TO 2430 FCH11800

C NO FCH11810
C IS NEXT NEW ROW GREATER THAN ROW OF RECORD JUST FCH11820
C READ? FCH11830
C YES* GO TO WRITE RECORD JUST READ. FCHI1840

IF(NADD.GT.IROW) GO TO 2430 FCH11850
C NO FCH11860
C WRITE AN OUTPUT RECORD FOR THE NEXT NEW ROW. FCH11B70
C COMPUTE COLUMN NUMBER FROM ROW NUMBER AND FCH1I880
C CURRENT TRANSITION MODIFY SPECIFICATIONS. FCH11890
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I ICOL=NADD FCHI1900
IF(KURSW.EQ.O) GO TO 2426 FCH1I91O
IF(MOD(ICOL.KIJRFAC).NE.0) ICOL=ICOL+KURSW FCHI1920

2426 WRITE(KOUTP)KPDATNADDNFILLICOLPVALUE FCHllS30
C UPDATE NUROWS SUBSCRIPT AND PICK UP NEXT NEW ROWFCH11940
C ELEMENT. FCH11950

1=1+1 FCH11960
NADD=NUROWS(I) FCH11970
GO TO 2420 FCHI1980

C 2430 FCH11990
C WRITE THE RECORD READ FRIIM DISK ONTO THE OUTPUT FCHI2000
C FILE. FCH12010
2430 WRITE(KOUTP) FCH12020

1 KTYPEtIROWtJCNT,(JCOL(J),J=lJCNT),(P(J)tJ=1,JCNT) FCH12030
C GO TO READ NEXT DISK RFCORDo FCH12040

GO TO 2410 FCH12050
C 2435 FCH12O60
C ALL DISK RECORDS HAVE BEEN COPIED. FCH12070
C HAVE'ALL NEW ROWS BEEN ADDED? FCH12080
C YES. WRITE END LABEL. FCH12090
2435 IF(NADD.LE.O) GO TO 2450 FCH1210O

C 2440 FCH1211O
C NO FCH12120
C WRITE AN OUTPUT RECORD FOR THE NEXT NEW ROW. FCH12130
C COMPUTE COLUMN NUMBER FROM ROW NUMBER AND CUR- FCH12140
C REN% TRANSITION MODIFY SPECIFICATIONS. FCH12150
2440 ICOL=NADD FCH12160

IF(KURSWEQO) GO TO 2446 FCH12170
IF(MOD(ICOL#KIJRFAC).NE.O) ICOL=ICOL+KURSW FCHI218O

2446 WRITE(KOUTP)KPDATNADDNFILLICOLPVALUE FCH.2190
C UPDATE NUROWS SUBSCRIPT AND PICK UP NEXT NEW ROWFLHI2200
C ELEMENT. FCH12210

l=l+l FCH12220
NADD=NUROWS(I) FCH12230

GO TO 2435 FCH12240
C 2450 FCH12250
C YES FCH12260
C ALL DISK DATA RECORDS HAVE BEEN COPIED AND FCH122TO
C ALL NEW ROWS HAVE BEEN ADDED. FCH12280
C UPDATE P MATRIX ROW AND ELEMENT COUNT FOR END FCH12290

LABEL. FCH12300

2450 JCOL(1)=JCOL(1)+I-1 FCH12310
P(1)=P(1)+DFLOAT(I-1) FCH12320

C WRITE END LABEL ON OUTPUT FILE. FCH12330
WRITE(KOUTP) FCH12340

1 KTYPEIROWtJCNTd(JCOL(J)tJ=1,JCNT)b(P(J),J=IJCNT) FCH12350
C UPDATE COUNT OF OUTPUT FILES. FCH12360

NFILES=NFILES+l FCH12370
C GO TO READ NEXT CONTROL CARD. FCH12380

GO TO 20 FCH12390
C *FCH12400
C ***FCH12410
C FCH12420
C LTYPE=2 FOR END OF CHANGES, FrHL2430
C ADD I TO NUMMR OF FILES. FCH12440

700 NFILES=NFILES+l FCH12450
C PLACE BLANKS IN NAME FIELD FOR END OF FILE FCH12460
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C RECORD, FCH12470
DATA KBLANK/4H / FCH12480
DO 701 I1t,6 FCH12490

701 NAMEP(I)uKBLANK FCH12500
C WRITE A TYPE 40 RECORD ON THE OUTPUT FILE. FCH12510

WRITE(KOUTP)tNEXTNAMEP,NFILLNFILES FCHI2520
C REWIND THE OUTPUT FILE. FCH12530

REWIND KOUTP FCH12540

C WAS THE CARD WHICH CAUSED THE BRANCH TO THIS FCH12550
C SEGMENT OF THE PROG:AM A TYPE 2 CARD? FCH12560

IFILTYPEoNEo2) GO TO 710 FCH1Z570
C YES FCH12580
C PRINT A MESSAGE: END OF F CHANGE DATA CARDS. FCH12590

PRINT 705 FCH12600
705 FORMAT(//30H END OF F CHANGE DATA CARDS. ) FCH126lO

C RETURN FCH12620
RETURN FCH12630

C FCH12640
C NO FCH12650
C PRINT MESSAGE: F CHANGE CONTROL CARD ERROR AND FCH12660
C CARD TYPE. FCH12670

710 PRINT 715,LTYPE FCH12680
715 FORMAT(//36H F CHANGE CONTROL CARD ERROR. TYPE =916) FCH12690

C EXIT FCH12700
STOP FCH12710

C YES FCH12720
C NUMBER OF ELEMENTS PRESENT FXCEEDS ARRAv FCH12730
C DIMENSION. FCH12740

C PRINT ERROR MESSAGE. FCH12750
730 PRINT 735tNDIMtJCNT FCH12760
735 FORMAT156H NUMBER OF ELEMENTS IN A ROV. EXCEEDS VARIABLE DIMENSIONFCH12770

1 /16H NDIM AND JCNT x 92112) FCH12780

C EXIT FCH12790
STOP FCH12800

C PRINT MESSAGE: DATA CARD ERROR IN PERCENT CHANGEFCH12810
C FIELD. FCH!2R2O

750 PRINT 755 FCH12830
755 FORMAT(52H PCHANGF DATA CARD ERROR. NEGATIVE CHANGE CANNOT BE FCH12840

1 /28H GREATER THAN 100 PER CENT. ) FCH12850
C PRINT CONTENTS OF DATA CARD. FCH12860

PRINT 145,LTYPEPCCHGIDROW,IDCnL,IFRCOL FCH)'28T0

C EXIT FCH12880
STOP FCH12890

C FCH12900

C REFERENCE LIST. FCH12910

C FCH12920
C SUBROUTINE ARGUMENTSo FCH12930

C FCH12940
C NDIM - DIMENSION OF JCOL AND P IN THE CALLING PROGRAM. FCH12950
C ISN - ARRAY FOR LIST OF ROWS IN P MATRIX. FC412960
C LSTCOL - ARRAY FOR LIST OF COLUMNS IN P MAfRIX, FCH12970

C JCOL - ARRAY FOR LIST OF COLUMNS IN A SINGLE ROW OF THE P MATRIXFCH12980
C P - ARRAY FOR ELEMENT VALUES IN A SINGLE ROW OF THE P MATR!XoFCH12990

C LABELP - ARRAY FOR LABEL OF INPUT P MATRIX. FCH13000
C NUROWS - ARRAY FOR LIST OF ROWS NOT PRESENT IN INPUT P FOR WHICH FCH13010
C COLUMN ELFMENTS HAVE BOEN ADDED BY THE CHANGE OPERATION. FCH1302O
C ITK - DIRECT ACCESS DISK ASSOCIATED VARIABLE. AT THF CONCLOSIONFCH1303O
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C OF EACH READ OR WRITE OPERATION, ITK IS SET TO A VALUE FCH13040
C THAI POINTS TO THE RECORD THAT IMMEDIATELY FOLLOWS THE FCH13050
C LAST RECORD TRANSMITTED. FCH13060
C FCH30O70
C FCH13080
C FCH13O90
C OTHER VARIABLES. FCH13100
C FCH13110
C AMTC - AMOUNT OF CHANGE POSSIBLE. THIS MAY ALSO bE THE AMOUNT OFFCH13120
C CHANGE DESIRED. FCH13130
C AMTNF - NON FREE ELEMENT PROBABILITY, FCH1314O
C AMT R - FREE ELEMENT PROBABILITY. FCH13150
C IDROW - ROW TO BE CHANGED. FCHI3160
C IDCOL - NON-FREE COLUMN ELEMENT TO BE COANGED. FCH13170
C IFRCOL - FREE COLUMN ELEMENT. FCHI318O
C ICOL - COLUMN CURRENTLY SEARCHING FOR. THIS WILL EQUAL IDCOL OR FCH13190
C IFRCOL, FCH13200
C IROW - ROW NUMBER IN P MATRIX RECORD READ FROM TAPE OR DISK. FCH13210
C INPSW - 0 IF POSITION INPUT FOR P IS REQUIRED. FCH13220
C 1 IF POSITION FORWARD ONLY IS APPROPRIATE. FCH13230
C FCH13240
C ISCNT - NUMBER OF ENTRIES IN ISN. FCH13250
C IVL - VECTOR OF NUMBER OF CODES DEFINED FOR EACH VARIABLE. FCH13260
C IRFR - VARIABLE CODES FOR ROW FROM VALUES. FCH13270
C ;RTO - VARIABLE CODES FOR ROW TO. FCH13280
C IFR - VARIABLE CODES FOR FREE COLUMN. FCH13290
C ICFR - VARIABLE CODES FOR NON-FREE COLUMN FROM. FCH13300
C ICTO - VARIABLE CODES FOR NON-FREE COLUMN TO. FCH13310
C IACT - ARRAY FOR VARIABLE VALUES OF THc COLUMN NUHBER BEING FCH13320
C DECODED. FCH13330
C IRCR - CURRENT VARIABLE VALUE FOR ROW GENERATION. FCH13340
C ICCR - CURRENT VARIABLE VALUE FOR COLUMN GENERATION. FCH13350
C ICSW - SWITCH FOR NON-FREE COL VAR VALUE SAME AS ROW VAR VALUE. FCH13360
C IFSW - SWITCH FOR FREE COL VAR VAL SAME AS ROW VAR VALUE. FCH13370
C FCH13380
C JCNT - NUMBER OF COLUMNS IN CURRENT P MATRIX ROW.' FCH13390
C JCOUNT - NUMBER OF ENTRIES IN LSTCOL. FCH13400
C KINP - UNIT ON WHICH INPUT P IS LOCATED. FCH13410
C KOUT - UNIT ON WHICH CHANGED P IS TO BE WRITTEN. FCH13420
C KDISK - DIRECT ACCESS SCRATCH DISK. FCH13430
C KTYPE - DSP ARRAY RECORD TYPE. FCH13440
C KCHGSW - 0 IF NO CHANGES HAVE BEEN MADE IN THE zov RECORD IN CORE.FCH13450
C NONZERO - NUMBER OF CHANGES MADE IN .:- 4 RECORD. FCH13460
C KFRSW - FREE ELEMENT SWITCH. FCH1347U
C 0.. FREE ELEMENT PRESENT. FCH13480
C 1.. FREE ELEMENT NOT PRESENT. FCH13490
C KPASS - 1.. NON-FREE ELEMENT PASS, SPECIFIC CHANGE. FCHI3500
C 2.. FREE ELEMENT PASS, SPECIFIC CHANGE. FCH13510
C 3.. NON-FREE ELEMENT PASS, FAMILY CHANGE. FCH13520
C 3.. ALSO USED FOA ROW SEARCH, FAMILY CHANGF. FCH13530
C 4.. FREE ELEMENT PASS, FAMILY CHANGE. FCH13540
C 5.. CHANGE PASS, FAMILY CHANGE DECODE PROCEDURF. FCH13550
C KPROC - NON-FREE COLUMN PROCEDURE SWITCH. FCH13560
C 1.. CODE EACH ELEMENT IN CHANGE RANGE AND SEARCH THE ROW FCH13570
C FOR THESE ELEMENTS. FCH1358O
C 2.. DECODE EACH COLUMN PRESENT. SEE IF ELLMENT I'" IN FCH13590
C R4NGE OF COLUMNS TO BE CHANGFD. FCH13600

I
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C KURSW - TRANSTION MODIFY SWITCH FOR THIS RIN. FCH13610
C KURFAC - TRANSITION MODIFY FACTOR FUR THIS RIN. FCH13620
C FCH13630
C 'TYPE - CONTROL SARD TYPE. FCH13640
C 1.. CHANGE A P MATRIX. FCH13650
C 2.. THE JOB IS FINISHED. FCH13660
C 3.. SPECIFIC CHANGE. FCH13670
C 4.. FAMILY CHANGE. FCH13680
C 5.. END OF CHANGES FOR CURRENT P. FCH13690
C MCR - NUMBER OF COLUMN VARIABLE CORRENTLY BEING INCREMENTED. FCH13700
C MODSW - ORIGINAL TRANSITION MODIFY SWITCH. FCHI3710
C MODFAC - ORIGINAL TRANSITION MODIFY FACTOR. FCH13720
C MODCHG - SWITCH INDICATING (1) USE ORIGINAL MODIFY VALIJFS, FCH13730
C (2) USE VALUES IN FCHANG CONTROL CARD FCH13740
C MULT - ARRAY FOR PRODUCTS USED IN GENERATING THE STATF NUMBERS. FCH13750
C FCH13760
C NAMEP - NAME OF INPUT P. FCH13770
C NUNAME - NAME OF OUTPUT P. FCH13780
C NULABL - LABEL INFORMATION FOR SECOND 120 CHARACTERS OF OUTPUT P FCH13790
C MATRIX. FCH13800
C NFILES - NUMBER OF FILES ON OUTPUT UNIT. FCH13RI9
C NCR - NUMBER OF ROW VARIABLE CLIRRENTLY BEING INCREMENTED. FCH13820
C NCHG - NUMBER OF CHANGES MADE IN THE MATRIX. FCH13830
C NSERCH - NUMBER OF COLUMN ELEMENTS SEARCHED FOR IN CODE PROCEDURE FCH13R4O
C FAMILY CHANGE, FCH1385O
C NFOUND - NUMBER OF COL.JMN ELEMENTS FOUND IN FAMILY CHANGE SEARCH. FCH1386O
C NDCODE - NUMBER OF COLUMN LLEMENTS DECODEI) IN FAMILY CHANGE DECODEFCH13870
C PROCEDURE SEARCH, FCHI388O
C NINRNG - NUMBER OF DECODED COLUMN ELEMENTS THAT WERE IN FAMILY FCH13890
C CHANGE RANGE, FCH13900
C NN - NUMBER OF ELEMENTS IN LIST OF NEW ROWS. FCH13910
C NV - NUMBER OF VARIABLES IN STATE NUMBER DEFINITION. FCH13920
C NVMl - NUMBER OF VARIABLES MINUS ONE. FCH13930
C PCCHG - PER CENT CHANGE TO BE MADE IN NON-FREE ELEMENT* MAY BE FCH13940
C POSITIVE OR NEGATIVE. FCH13950

END FCH13960
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SUBROUTINE FILE(LEMENTLARRAYeLENGTHtLASTN) FILE 010
C FILE 020
C FILE AN ELEMENT INTO AN ARRAY. THE ELEMENT FILE 030
C PASSED IS GREATER THAN THE FIRST ELEMENT IN THE FILE 040
C INPUT ARRAY. THE ELEMENTS IN THE INPUT ARRAY AREFILE 050
C ASSUMED TO BE IN ASCENDING SEQUENCE. FILE 060
C FILE 070

DIMENSION LARRAY(1) FILE 080
C IS THERE JUST ONE ELEMENT IN THE INPUT ARRAY? FILE 090
C YES. FILE 100
C GO TO ADD ELEMENT AT END OF ARRAY. FILE 110

IF(LENGTHEO.1) GO TO 25 FILE 120
C NO. FILE 130
C THERE IS MORE THAN ONE ELEMENT IN THE INPUT FILE 140
C ARRAY. FILE 150
C COKPARE THE ELEMENT TO BE FILED WITH THE FILE 160
C ELEMENTS CURRENTLY IN THE ARRAY. FILE 170
C START WITH THE SECOND ELEMENT IN THE ARRAY FILE 180
C SINCE, BY DEFINITION OF THIS FIL ' OPERATION, FILE 190
C 'LEMENT' IS GREATER THAN THE FIRST ENTRY IN FILE 200
C OLARRAYl. FILE 210

DO 20 L=2,LENGTH FILE 220
C IF THE ELEMENT IS ALREADY IN THE ARRAY, LEAVE FILE 230
C ALL ARGUMENTS AS IS AND RETURN. FILE 240

IF(LEMENT.EQLARRAY(L)) RETURN FILE 250
IF(LEMENTGTLARRAY(L)) GO TO 20 FILE 260

C ADD ELEMENT AT AN INTERMEDIATE POSITION IN THE FILE 270
C ARRAY. FILE 280
C PUSH DOWN ELEMENTS GREATER THAN THE ELEMENT FILE 290
C BEING ADDED. FILE 300

CALL TMT2(LARRAY(L),LARRAY(L+I),LENGIH-L+I) FILE 310
C STORE ELEMENT IN ARRAY. FILE 320

LARRAYIL)= LEMENT FILE 330
C ADD ONE TO COUNT OF ENTRIES IN THE TOTAL ARRAY. FILE 340

LASTN=LASTN+I FILE 350
C RETURN, FILE 360

RETURN FILE 370
C CONTINUE, FILE 380
C #LEMENT' IS GREATER THAN LOTH ENTRY IN tLARRAY3,FILE 390

20 CONTINUE FILE 400
C 25 FILE 410
C ADD ELEMENT AT END OF ARRAY. FILE 420
C ADD ONE TO COUNT OF ENTRIES IN THE TOTAL ARRAY* FILE 430

25 LASTN=LASTN+l FILE 440
C STORE ELEMENT IN ARRAY. FILE 450

LARRAY(LENGTH+I)=LEMENT FILE 460
C RETURN, FILE 470

RETURN FILE 480
C FILE 490
C REFERENCE LIST, FILE 500

C SUBROUTINE ARGUMENTS. FILE 510
C FILE 520
C LEMENT - ELEMENT TO BE FILED* FILE 530

C LARRAY - ARRAY INTO WHICH ELEMENT IS TO BE FILED. FILE 540
C LENGTH - NUMBER OF ENTRIES IN LARRAY, FILE 550
SLASTN - THE NUMBER OF ENTRIES IN THE CALLING PROGRAM IN THE ARRAYFILE 560
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C SHOWN IN THE ILARRAYS ARGUMENT. IF THE CALL STATEMENT FILE 570
C SPECIFIES ARRAY NAMH1), THE INPUT ARGUMENTS 'LENGTH' ANDFILE 580
C 'LASTN t WILL BE EQUAL. IF THE CALL 3TATEMENT SPECIFIES FILE 590

C ARRAY NAME(N), *LASTN' WILL eE GKEATER THAN $LENGTH'. FILE 600
C LASTN = LENGTH +N -1 ON INPUT. THE OUTPUT VALUE IF FILE 610

C ILASTNI WILL BE INCREASED BY ONE IF AN ELEMENT IS ADDED FILE 620

C TO *LARRAYto FILE 630

END FILE 640



r
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SUBROUTINE FREOI(KSKSNEWtKDISTFKDISTNNDIM) FRO1OOLO
C FROIOO20
C FRE01 FRO1OO3O
C THIS ROUTINE WILL COUNT THE NUMBER OF LIKE FRO10040
C PATTERNS ON A SORTED STATE NUMBER TAPE. FRO1005O
C THFRE MAY BE ONLY ONE MODEL ON ANY INPUT TAPE. FRO10060
C ALL STATE NUMBERS FOR A MPDEL ARE ASSUMED TO BE FROi10070
C ON ONE TAPE. FRO1008
C THE OUTPUT WILL BE A STATE PATTERN DISTRIBUTION FROIDO O
C TAPE PLUS A PRINT.OF THE FREQUENCY DISTRIBUTIONFRO1O100
C FRIC 110

DIMENSION KS(1btKSNEW(1),KDISTF(1)tKDISTN(1) FRQIO!20
C FRO1013O
C READ ID OF OUTPUT UNIT AND REWIND. FRO1OI4O

READ IN0KOUT FROlOl50
10 FORMAT(4112) FROIO16O

REWIND KOUT FRO1O17O
C READ ID OF INPUT UNIT, NUMBER OF TIMES PER FRQO118O
C PATTERN, NUMBER CASES, MODEL NUMBER. FRO1019O

20 READ 1OKINPtNTIMESKCASESMODNUM FRO1O200
C HAVE ALL INPUT FILES BEEN PROCESSED? FR1O021O
C YES. GO TO REtIND OUTPUT UNIT. FRQ1O220

IF(KINP.EQ.O) GO TO 250 FRQ10230
C NO FR010240
C REWIND INPUT UNIT. FRO10250

REWIND KINP FRQO10260
C READ FIRST STATE NUMBER RECORD FOR THIS MODEL. FRQ1O270

READ(KINP)(KS(I)tIxlNTIMES) FRQ1O280
C INITIALIZATION FOR THIS MODEL! FRQ1O290
C NUMBER OF RECORDS READ. FROIO300

NCASES=1 FROIO310
C NUMBER ENTRIES IN FREO, DISTR, FRO10320

KD=O FRO10330
C FREO FOR CURRENT PATTERN. FRQ10340

KOUNT=1 FR010350
C NUMBER OF UNIOUE PATTERNS. FRO10360

KPAT=O FRO10370
C ***FROlO380
C *FR010390
C READ AND COMPARE PATTERNS. FRO1O400
C READ A DATA RECORD INTO KSNEW. FRO10410

52 READ(KINPEND=169)(KSNEW(1),I=,NTIMES) FRQ10420
C NO EOF. FROI0430
C ADD I TO NUMBER OF CASES READ. FR010440

NCASES=NCASES+1 FRQ10450
C IS THIS PATTERN SAME AS PREVIOUS PATTERN... FRO10460
C COMPARE KS AND KSNEW. FRO10470

DO 60 I=INTIMES FRO10480
IF(KS(1).EQ.KSNEW(1)) GO TO 60 FRO1O490
IF(KS(I).GT.KSNEW(1)) GO TO 300 FRO10500
GO TO 70 FRO1O51O

60 CONTINUE FRQ1O520
C KS EQUAL KSNEW, FRO10530
C ADD I TO FREQ FOR CURRENT PATTERN. FRO0O540

KOUNT=KOUNT+1 FRO10550
C GO TO READ NEXT RECORD, FRO10560
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GO TO 52 FRQIO57

C 70 FRQ1058O

C KS LESS tHAN KSNEW FRQ10590

C SET KSW TO INDICATE THERE WAS A PATTERN CHANGE. FRQIO0600
70 KSWul FRQIO061O

C GO TO UPDATE FREO AND WRITE OUTPUT. FRO10620

C RETURN TO 140. FRO10630

GO TO 170 FR910640

C 140 FRO10650

C RESET COMPARE FIELD AND COUNT. FRO10660

140 DO 142 ImltNTIMES FROQ0670

142 KS(I)uKSNEW(I) FRO10680

KOUNTal FRO10690
GO TO READ NEXT RECORD* FROIO700

GO TO 52 FROI0710

C *FRO10720

C ***FRO10730
C FRQIO0740

C 169 FRQ1o750
C EOF BRANCH FRO10760
C KSN SET TO INDICATE EOF (IN INPUT UNIT, FRO10770

169 KSN=2 FRO10780

C REWIND KINPo FRO10790

REW!ND KINP FROI0800

C ***FROIO810

C *FRO10820

C 170 FRO10830

C UPDATE FREo DISTRIBUTION. FRO10840

C FILF KOUNT INTO FREQ DISTRIBUTION. FRO1O850

C ARE THERE ANY ENTRIES IN KDISTF AND KDISTN? FRO10860

170 IFIKDGTO) GO TO 80 FR1O0870

C NO FRO10880

C STORE CURRENT FREQUENCY IN THE FIRST LOCATION. FRO10890

KOIS!F(I)=KNIINT FROIO900

KDISTNI1)=I FRO10910

KOI FRO10920

GO TO 130 FRO10930

C 80 FR1O0940

C YES - THERE ARE ENTRIFS IN THE FREQ DISTRIBUTIONFR1O0950

C ARRAY. FRO10960

C IS CURRENT KOUNT VALUE IN KDISTF? FRO10970

80 DO 90 IIu1,KD FRO10980

IF(KOISTF(II).LT.KOUNT) GO TO 90 FRO10990

IF(KDISTF(II)GTKOUNT) GO TO 110 FROlI00O

C YES FRQO1010

C CURRENT KOUNT VALUE IS IN KDISTF, UPDATE FRO11020
,FRQUCy COUNT AND GO TO WRITE OUTPUT RECORD, FRO11030

KDISTN(II)=KDISTN(II)+l FRO11040

GO TO 130 FRO11050

90 CONTINUE FROI1060

C NO FRO11070

C CURRENT FREQUENCY GREATER THAN ANY IN L'ST. ADD FROll080

C AT END. FRO11090

KD=KI)+1 FRO11O0

KDISTF(KD)=KOIINT FRQllIlO

KDISTN(KO)xl FRO11I20

C HAVE NDIM ENTRIES BEEN PLACED IN DISTR ARRAY? FRO11130
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C THE DIMENSION OF THE DISTR ARRAY IS NDIM. FRO1II40
IF;KD.GE.NDIM) GO TO 175 FRQ1i150

NO FRO11160

GO TO 130 FROL117O

C 110 FRO11180
C KOUNT GREATER THAN KDISTF(II). FRQ1IO19
C FILE FREQ IN HERE* PUSH DOWN KDISTF AND KDISTN FRO11200
C USING TMT2. FRO11210

110 CALL TMT2(KDISTF(lI)tKDISTF(II+1)tKD-II+1) FROI1220
CALL TMT2(KDISTN(II),KDISTN'II+1)tKD-II+1) FRO11230
KOISTF(II)=KOUNT FROl1240
KDISTN(II)=l FRQ11250
KD=KD+H FRQ11260

C HAVE NDIM ENTRIES BEEN PLACED IN DISTR ARRAY? FRO11270
C THE DIMENSION OF THE DISTR ARRAY IS NDIM. FRO1I280

I1KDo.GE.NDIM) GO TO 175 FRQ11200
C NO FRO 113,,

GO TO 130 FRO1131O

C FRO11320
C NDIM DISTR ARRAY ENTRIES HAVE BEEN PRINTED. FR011330
C RESET NUMBER OF ENTRIES IN FREO ARRAY. FRQ11340

128 KD=O FROI350
C RESET KSW TO SHOW NORMAL PATH FRO11360

KSW=I FRO11370
C 130 FRO11380
C WRITE OUTPUT RECORD. FR011390
C WRITE THE MODEL NUMBER# PATTERN AND FREQUENCY FRQ11400

C FOR THAT PATTERN. FROl410
130 WRITE(KOtJT)MODNUM(KS(I)tI2lNTIMES)9tKUNT FROQA1420

C UPDATE OUTPUT RECORD COUNT. FRO11430
KPAT=KPA'f+1 FRO11440

C BRANCH ON KSW, FRQ11450
GO TO (140180ObKSW FRO11460

C *FRQ11470
C ***FRO11480
C SET KSW TO INDICATE THAT BRANCH TO PRINT SEGMENTFROL1490
C OF PROGRAM WAS DUE TO NDIM ENTRIES IN DISTRIBU- FRO11500
C TION ARRAY. FROI1510

175 KSW=3 FRO11520
C PRINT FREQUENCY DISTRIBUTION. FRQ11530
C PRINT NUMBER CASES READ AND EXPECTED, NUMBER FRO11540
C UNIQUE PATTERNS AND NUMBER UNIQUE FREQUENCIES. FRO]IS50
10 PRINT 1909MODNUM9(KDISTF{I)tKDISTN(I)9I=ItKD) •FRO11560

PRINT 195,NCASEStKCASES FRO11570
PRINT 200,KPATtKD FRO11580

C BRANCH ON KSW, FR011590
C GO TO NEXT CARD IF KSW =1 OR 2. FRO1I600
C (WILL NEVER EQUAL 1 ON THIS BRANCH.) FRQI610

GO TO (20#20128)tKSW FRO11620
C FROl1630
C 250 FROl1640
C YLS FROl1650
C END OF FREOl RUN* FRO11660
C REWIND OUTPUT UNIT, FRO11670

250 REWIND IOUT FROl1680
C RETURN FROI1690

RETURN FROI1700
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C FRO11710

C 300 FRQ11720

C KS GREATER THAN KSNEW. FRO11730

C ERROR IN INPUT DATA. FRQl1740

C PRINT SEOUENCE ERROR MESSAGE. FR011750

300 PRINT 310,(KS(I)vI=1,NTI1ES) FR011760

PRINT 320,(KSNEW(I)oI=1,NTIMES) FRO11770

PRINT 330,MODNUM,NCASES FR011780

C EXIT. FROl1790

STOP FRQ11800

C FRO11810

C FRO11820

190 FORMAT(34HIFREQUENCY DISTRIBUTION FOR MODEL 112//IX, 5(6X,4HFREOFR0I1830
19X,1HN)/(1Xv10!O)) FROII840

195 FORMAT(/5414 CURRENT NUMBER OF INPUT RECORDS FOR THIS MODEL = ,FRQ11850

1112/54H EXPECTED NUMBER OF CASES FOR THIS MODEL (IF KNOWN) = ,112)FR011860

200 FORMAT(54H CURRENT NUMBER OF OUTPUT RECORDS FOR THIS MODEL = 9 FRQ11870

1112/54H NUMBER OF ENTRIES IN FREO DIST TABLE JUST PRIN4TED = ,112)FRO11580

310 FORMAT(35H INPUT TAPE NOT IN ASCENDING ORDER./ FRO11890

1 10H KS ,10112/(1IOX#10112)) FRO119OG

320 FORMATMIOH KSNEW = ,10112/(lOX910112)) FROI1910

330 FORMAT(1OH MODNUM = 9112/1OH CASE NO= ,112) FRO11920

C FRQX1930

C REFERENCE LIST. FROl1940

C FROI1950

C SUBROUTINE ARGUMENTS. FRO11960

C KS AND FRO11970

C KSNEW - ARRAYS FOR STATE NUMBER PATTERNS. FRO11980

C KDISTF - ARRAY OF UNIQUE FREUUENCIES. FRO11990
C KDISTN - ARRAY OF NUMBER OF PATTERNS HAVING THAT FREQUENCY. FRO12000

C NDIM - DIMENSION OF KDISTF AND KDISTN. FRO12002
C FRO12010

OTHER VARIABLES FRO12O
C FRO12030

C KD - NUMBER OF ENTRIES CURRENTLY IN KDISTF AND KDISTN. FRO12040

C KPAT - NUMBER OF UNIQUE PATTERNS. FRO12050

C KOUNT -FREO FOR CURRENT PATTERN, FRO1206O

C Kf"  - 1 BRANCH TO WRITE PATTERN BECAUSE OF A PATTERN CHANGE. FRO12070

C 2. BRANCH TO WRITE PATTERN BECAUSE OF END OF DATA. FRO12080

C 3. BRANCH TO PRINT FREO BECAUSE KDISTF HAS NDIM ENTRIES. FRO12090

EUD FRO12 100

IL
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SUBROUTINE FREQ2(KStKSNEWKDISI'FtKDISTNtNOIM) FR02001O
C FRQ2002O
C FRE02 FR020030
C INPUT - A STATE PATTERN TAPE PRODUCED BY SORTINGFRO20040
C THE OUTPUT FROM A COLLAPSE RUN. THERE FRQ20050
C MAY BE MORE THAN ONE RECORD PER UNIQUE FRO20060
C PATTERN. ANY GIVEN MODEL IS ASSUMED TO FR020070
C BE ON ONLY ONE TAPE. FRO20080
C THERE MAY BE MORE THAN ONE MODEL ON THE FR020090
C INPUT TAPE. FRO2OOO
C OUTPUT - A STATE PATTERN TAPE WITH ONLY ONE FR02OIO
C RECORD PER UNIQUE PATTERN. FRQ20120
C OUTPUT - PRINTED - FREQUENCY DISTRIBUTION. FR020130
c FRQ2OI40

DIMENSION KS(1).KSNEW(1)tKDISTF(1),KDISTN(1) FRQ20150
C READ 10 OF OUTPUT UNIT AND REWIND. FR020160

READ 10KOUT FR020170
10 FORMAT(4112) FRO20180

REWIND KOUT FRQ20190
C READ ID OF INPUT UNIT, NUMBER OF TIMES PER PAT- FR020200
C TERN AND NUMBER CASES. FRQ20210

20 READ 1OKINPNTIMESKCASES FR020220
C HAVE ALL INPUT FILES BEEN PROCESSED? FR020230

IF(KINP.EQ.O) GO TO 250 FR020240
C NO FRO20250
C REWIND INPUT UNIT. FR020260

REWIND KINP FRQ20270
C READ FIRST DATA RECORD INTO MODL, KS, KIN. FR020280

READ(KINP)MODLd(KS(I),I=ItNTIMES),KIN FR020290
C 40 FR020300
C INITIALIZATION FOR THIS MOI)EL: FRQ2031O
C NUMBER OF RECORDS READ. FR020320

40 NCASESu1 FR020330
C NUMBER ENTRIES IN FREO DIST. FR020340

KD=O FR020350
C FREQ, FOR CURRENT PATTERN. FR020360

KOUNTaKIN FRQ20370
C NUMBER OF UNIQUE PATTERNS. FR020380

KPATx0 FR020390
C ***FR020400
C *FR020410
C READ A DATA RECORD INTO MODNUt KSNEW, KIN. FR020420

52 READ(KINPEND=169)MPDNU,(KSNEW(1),Izt1NTIMES),KIN FR020430
C NO EOF FRO20440

WAS THERE A MODEL CHANGE? FR020450
IF(MODL.NE.MODNU) GO TO 160 FR020460

C NO FR020470
C ADD I TO NUMBER OF CASES READ. FR02080

NCASESuNCASES+l FR020490
C COMPARE KS AND KSNEW. FR020500

DO 60 IzINTIMES FR020510
IF(KS(I.EQ.KSNEW(I)) GO TO 60 FR020520
IF(KSIl).GT.KSNEW(I)) GO TO 300 FR020530
GO TO 70 FR020540

60 CONTINUE FR020550
C KS EQUAL KSNEW FR02050
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C ADD FREO FOR PATTERN JUST READ TO CUMULATIVE FR020570
C FREQ FOR THAT PATTERN, FRQ20580

KOUNTzKOUNT+KIN FR020590
GO TO 52 FR020600

C 70 FRQ20610
C KS LESS THAN KSNEW FRQ20620
C KSW SETTING INDICATES A PATTERN CHANGE CONDITIONFRQ20630
C HAS OCCURED, FR020640

70 KSW=1 FR020650
C GO TO UPDATE FRFQ AND WRITE OUTPUT. FR020660
C RETURN TO 140, FRQ20670

GO TO 170 FR020680
C 140 FRQ20690
C RESET COMPARE FIELD AND COUNT. FR020700

140 DO 142 I=ltNTIMES FR020710
142 KS(1)=KSNEW(1) FRQ20720

KOUNT=KIN FR020730
C GO TO READ NEXT PATTERN RECORD, FR020740

GO TO 52 FR020750
C *FR020760
C *4*FR020770

C 160 FR020780
C YES FR020790
C THERE WAS A MODEL CHANGE. FR020800
C KSW SETTING INDICATES A MODEL CHANGE OCCURED. FR020810

160 KSW=4 FR020820
GO TO 170 FR020830

C FR020840
C 169 FR020850
C EGF BRANCH FR020860
C KSW SETTING INDICATES EOF ON INPUT. FRQ20870

169 KSW=2 FRQ20880
C REWIND KINP FR020890

REWIND KINP FR020900
C ***FR020910
C *FR020920
C 170 FR020930
C FILE KOUNT INTO FREO DISTRIBUTION. FR020940
C ARE THERE ANY ENTRIES IN KDISTF AND KDISTN? FR020950

170 IF(KD*GT,O) GO TO 80 FR020960
C NO FR020970
C FIRST ENTRY IN LIST. FR020980
C STORE CURRENT FREQUENCY IN THE FIRST LOCATION. FR020990

KDISTF(1)=KOUNT FR021000
KDISTN(1)=1 FRO21010
KD=1 FR021020
GO TO 130 FR021030

C 80 FR021040
C YES FR02105O
C THERE ARE ENTRIES IN DISTRIBUTION ARRAYS. FR021060
C IS CURRENT KOUNT VALUE IN KDISTF? FRQ21070

80 DO 90 !I=1,KD FR021080
IF(KDI.UF(II),LTKOUNT) GO TO 9e FRQ21090
IF(KDISTF(II).GT.KOUNT) GO )0 110 FR021100

C YES FRQ2111O
C ADD 1 TO FREQUENCY OF THE FREQUENCY. FR021120

KDISTN(II)=KDISTN(II)+1 FR021130
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GO TO 130 FRO21140

90 CONTINUE FRQ2115O

C NO FRO21160

C CURRENT FREQUENCY IS GREATER THAN ANY IN LIST. FRQ21170

C ADD AT END. FRQ2118O
KD=KD+1 FRQ2119O
KDISTF(KD}=KOUNT FRO21200
KDISTN(KD)=l FRO21210

C IS FREQUENCY ARRAY FULL? FR021220

IF(KD.GE.NDIM) GO TO 175 FR021230
C NO FR021240

GO TO 130 FR021250
C 110 FR021260
C ADO FREQ IN MIDDLE OF LIST* FR021270

110 CALL TMT2(KDISTF(II},K6ISTF(Il+I),pKD)-II' ) FRQ21280

KDISTF(II)=KOUNT FR021300

KDISTN(II)=I FR21310
KD'=KD+1 FRQ21320

C IS FREQUENCY ARRAY FULL? FRQ21330
IF(KD.GEoNDIM) GO TO 175 FR021340

C NO FR021350
GO TO 130 FR021360

C RESET NUMBER ENTRIES IN DISTRIBUTION ARRAY AFTERFR02137O
C PRINTING NDIM ELEMENT SEGMENT. FR021380

128 KO)=O FR021390

;KSW= 
FR021400

C 130 FRQ2).410
C WRITE OUTPUT RECORD. FR021420
C WRITE THE MODEL NUMBER, PATTERN AND FREQUENCY FR021430
C FOR THAT PATTERN. FR021440

130 WRITE(KOUT)MODL,(KS(I),I=,NTIMES),KOUNT FR021450
C UPDATE OUTPUT RECORD COUNt, FR021460

KPAT=KPAT+1 FRQ21470
C BRANCH ON KSW FRQ214tO

IF(KSW.EQo.) GO TO 140 FR021490
C KSW=2,4 FRQ21500

GO TO 180 FRQ21510
C *FR021520
C ***FRQ21530
C KDISTF IS FULL, PRINT FIRST NDIM ENTRIES. FRQ21540

175 KSW=3 FR021550
C 180 FR021560

C PRINT FREQUENCY DISTRIBUTION. FR021570
180 PRINT 1901MODL,(KDISTF(1),KDISTN(I),I1=,KD) FRQ21580
190 FnRMAT(34HIF.,EOUENCY DISTRIBUTION FOR MODEL ,II2//IX9 5(6X,4HFREOFR021590

19X,1HN)/(1Xtl0I10)) FR021600

C PRINT NUMBER CASES READ AND EXPECTED, NUMBER FR021610
C UNIQUE PATTERNS AND NUMBER UNIQUE FREQUENCIES, FRO21620

PRINT 195vNCASESKCASES FRO21630
195 FORMAT(/54H CURRENT NUMBER OF INPUT RECORDS FOR THIS MODEL = ,FR021640

1112/54H EXPECTED NUMBER OF CASES FOR THIS MODEL (IF KNOWN) = ,I!2)FR021650
PRINT 200,KPATKD FRC21660

200 FORMAT(54H CURRENT NUMBER OF OUTPUT RECORDS FOR THIS MODEL = ,FR021670
2 112/54H NUMBER OF ENTRIES IN FREO DIST TABLE JUST PRINTED = ,2)FRO21680

C BRANCH ON KSW. (WILL NEVER EQUAL 1 HERE.) FRQ21690
GO TO (20920,128,205)#KSW FRQ21700

K GO
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C MODEL CHANGE ON THE CURRENT INPUT UNIT. FR021710

C RESET COMPARE FIELD AND MODEL NUMBER FIELD FOR FR021720
C NEW MODEL. FRQ21730

205 DO 210 Iz1,NTIMES FR021740
210 KS(I)=KSNEW(1) FR021750

MODL=MODNU FRY2ES60
GO TO 40 FRO'.-,'7O

C FR2 60

C 250 FR021790
C YES FRO21800

C ALL INPUT FILES HAVE BEEN PROCESSED. FR021810
C REWIND OUTPUT UNIT. FRQ21820

250 REWIND KOUT FR021830
C RETURN FR021840

RETURN FRO21850

C 300 FRQ21860
C ERROR IN INPUT DATA. FR021870
C PRINT SEQUENCE ERROR MESSAGE FR021880

300 PRINT 310t(KS(I),I=19NTIMES) Fk021890
PRINT 320(KSNEW(I),I=INTIMES) FRO?1900
PRINT 330,MODLqNCASES FRO21910

C EXIT FR021920
STOP FR021930

C FR021940
310 FORMAT135H INPUl TAPE NOT IN ASCENDING ORDER./ FR021950

1 1OH KS =10112/f 10X,10112)) FR021960
320 FORMAT(10H KSNEW = 10112/(IOXI0112)) FR021970
330 FORMAT(10H MODL 2 ,112/1OH CASE NO= ,112) FR021980

C FR021990
C REFERENCE LIST. FR022000
C FR022010
C SUBROUTINE ARGUMENTS. FRO22020
C FR022030
C KS - ARRAY FOR A STATE NUMBER PATTERN. FRQ22040
C KSNEW - ARRAY FOR A STATE NUMBER PATTERN* FRQ22050
C KDISTF - ARRAY OF UNIQUE FREQUENCIES* FRQ22060
C KDISTN - ARRAY OF NUMBER OF PATTERNS HAVING THAT FRWQUENCYo FR022070
C NDIM -- DIMENSION OF KDIS1F AND KDISTN. FRQ22072
C FR022080
C OTHER VARIABLES. FR022090

C FRQ22100

C KD - NUMBER OF ENTRIES CURRENTLY IN KOISTF AND KDISTN* FRQ22110
C KPAT - NUMBER OF UNIQUE PATTERNS, FR022120
C KOUNT - FREQ FOR CURRENT PATTERN. FR022130
C KIN - FREQ FOR RECORD JUST READ. FR022140

C KSW - 1. BRANCH TO WRITE PATTERN BECAUSE OF A PATTERN CHANGE* FR022150

C 2, BRANCH TO WRITE PATTERN BECAUSE OF END OF DATA. FR022160

C 3, BRANCH TO PRINT FREQ BECAUSE KDISTF HAS NDIM ENTRIES. FRQ22170
C 4. BRANCH TO WRITE PATTERN AND PRINT FREQ ON MODEL CHANGEFRQ22130
C KOUT - OUTPUT UNIT NUMBER. FR022190
C KINP - INPUT UNIT NUMBER. FR022200

C KCASES - EXPECTED CASE N. FR022210

C MODL - MODEL NUMBER BEING PROCESSED. FR022220
C MODNU - MODEL NUMBER JUST READ. FR022230
C NTIMES - NUMBER OF TIMES FOR WHICH STATE NUMBERS WERE GENERATED* FR022240

END FR022250

(
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SUBROUTINE GENI)SP(ISNISVEC,JCnLJVAL,P,LSTCOLLSVEC) GENDOOIO

C GENDO020
C GENFRATF D MATRIX, FROM-S VECTOR, TO-S VECTOR GENDO030
C AND P MATRIX. GENDO040

C GENDO05O

IMPLICIT RFAL*R(A-HO-ZS) GENDO060
DIMENSION ISN(1I),SVEC(1),JCOL(1),JVAL(I),P(1),LSTCOL(1) GENDO070
I ,LSVEC(1) GENDOO0O

C FROM-S ARRAYS: ISNtISVEC. GENDOO90
C o OR P ROW ARRAYS: JCNLtJVAL,P. GENDO0O0
C TO-S ARRAYS: LSTCOLtLSVEC. GENO0110

DIMENSION NDFILE(6),LABELD(30),NSFILE(6),LABELS(30)tNPFILE(6), GENDO120
I LABELP(30),NAMES2(6)tLABLS2(30),LSTCNT(1O) GENDOI30

C THE CALLING PROGRAM MAY EQUIVALENCE JVAL AND P. 6ENI)0140
C EQUIVALENCEIJVAL(1)tP((DIM D2/2)+I) GENDOSO

EQUIVALENCE (NDFILE(1),NSFILF(l))t(LABELD(1)tLABELS(1)), GENDOI6O
I (NPFILE(1)tNAMES2(l}),(LABELP(1),LABLS2(1)) GENDOI70
DATA KHLANK/4H I GENDOIRO

C INITIALIZE RECORD-TYPE VARIABLES. GENDO1O
C D MATRIX BEGINNING LABEL, DATA RECORD9, END LABELGEND0200

KDBEG=l GEND0210
KDDAT=21 GENDO220
KDEND=31 GEND0230

C S VECTOR BEGINNING LABEL, DATA RECORD, END LABELGEND0240
KSREG=2 GEND0250
KSDAT=22 GENDO260
KSEND=32 GEND0270

C P MATRIX BEGINNING LABEL, LIST RECORD, DATA GENDO2RO
C RECORD, END LABEL. GEND0290

KPBEG=3 GENDO300
KPLST=13 GENDO31O
KPDAT=23 GEND0320
K:'END=33 GEND0330

C FLOMOD END OF FILE RECORD.0  GENDO340
KNEXT=40 GEND0350

C GEND0360
1 FORMAT(516) GEND0370
2 FORMAT(3112) GENDO38O
5 F(ORMAT(IHI) GENDO390

25 FnRMAT(6A4/2OA4/1OA4) GEND0400
30 FORMAT(//IXt3OA4) GENDO410

C GFND0420
C INITIALIZE GENDO430
C READ: I/0 UNITS ID, NUMBER SETS OF DATA TO BE GENDO440
C PROCESSED, PRINT SWITCH GENO0450

READ 1,ITAPE1,ITAPE2,JTAPE3,NTIMESKPRINT GENDO460
C REWIND INPUT UNIT AND OUTPUT UNIT. GEND0470

REWIND ITAPEI GENDO480
REWIND. ITAPE3 GEND0490

C SET INPSW TO INDICATE NO EOF CONDITION ON DATA GEND0500
C RECORD READ. GEND051O

INPSW=O GEN00520
C INITIALIZE NUMBER OF FILES ON OUTPUT UNIT TO GEND0530
C ZERO. GEND0540

NFILES=O GEND0550

C SKIP TO NEW PAGE ON PRINT UNIT, GEND0560
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PRINT 5 GEND0570

C READ: GENDO580
C NZERO - ZERO STATE Nm GENDO590
C MODSW - TRANSITION MODIFY SWITCH. GEND0O0
C MODFAC - NUMBER CODES FOR LAST VARIABLE. GENDO61O

READ 2tNZERO*MODSWvMODFAC GENDO620

C READ FOR INITIAL DATA RECORD ONLY. GENDO630
C MODEL NUMBER, FROM-STATE NUMBERt TO-STATE NUMBERGEND0640
C AND FREQUENCY FOR THIS STATE NUMBER PAIR ARE GEND0650
C RETURNED. GEND0660

CALL READIN (ITAPEltID tI1IS2,KNTINPSW) GENDO670
C WAS THERE AN END OF FILE ON THIS READ? GENDO680
C YES* GO TO PRINT ERROR MESSAGE. GEND0690 j

IF(INPSW.NE.O) GO TO 400 GENDO700
C GEND0710
C 10 GEND0720
C NO GENDO730
C INITIALIZATION FOR EACH MODEL. GENDO740
C INITIALIZE LSTCOL BY INDICATING FIRST ELEMENT ISGEND0750
C COLUMN ZERO. GENDO760

10 LSTCOL(1)=0 GEND0770
LSVEC(1)=O GENDOTBO

C NUMBER OF ENTRIES IN LIST OF COLUMNS AND TO-S. GENDO79O
JCOUNT=l GEND0800

C NUMBER OF ELEMENTS IN THE MATRIX. GEND0810
NPELE=O GEND0820

C FILLER VARIABLE. GEND0830
NFILL=1 GENDO84O

C S VECTOR SUM. GEND0850
ISUM=O GEND0860

C NUMBER OF WORDS IN EACH LABEL. GENDOB7O
NLw30 GEND0880

C NUMBER OF ENTRIES IN LIST OF COUNTS OF ROW GEND0890
C ELEMENTS - AN OPTIONAL PRINT ITEM* GENDO900

LSTv1 GEND091O
C READ D AND P NAMES AND LABELS. GENDO920

READ 25tNDFILEtLABELDNPFILELABELP GEND0930
C PRINT D LABEL. GEND0940

PRINT 30LABELD GENDO950

C IF PRINT SWITCH SET, PRINT I COUNT HEADING. GEND0960
IFfKPRINT.NE*O) GO TO 34 GEND0970
PRINT 32 GENDO980

32 FORMAT(44H LIST OF NUMBER OF NON-ZERO ENTRIES PER ROW.) GEND0990
C REW!ND TEMPORARY STORAGE UNIT. GENDOO

34 REWIND ITAPE2 GEND1O1O
C WRITE D AND P LABELS ON TAPE. GENDIO20

WRITE(ITAPE3)KDBEGNDFILEtNLtLABELD GENDI030
WRITE(ITAPE2)KPBEGNPFILEtNLtLABELP GENDIO4O

C READ FROM-S AND TO-S NAMES AND LABELS* GEND105O
READ 25,NSFILEtLABELStNAMES2,LABLS2 GEND1060

C READ P MATRIX INCREMENT FACTORS. GENDIOTO
READ 1,NUMMO9NUMYR GEND1O8O

C GEN01090
C SET NUMBER ENTRIES IN FROM-S EQUAL ZERO, THIS ISGEND1IOO
C ALSO THE NUMBER OF D MATRIX ROWS. GEND1I1O

ISCNT=O GEND1120
C FOR FIRST ROW OF DISTRIBUTION MATRIX# SET NUMBERGEND1I3O
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C OF ROW ENTRIES EQUAL ONE. GEND114O

ICOUNT=I GENDI150

GENDI16O
C --**GEND1170

C GENERATE A ROW OF DISTRIBUTION MATRIX, *GENDIIBO
C 40 GEND190
C STORE COL NUMBER AND INITIAL COL COUNT IN ROW. GEND1200

40 JCOL(ICOUNT)xIS2 GEND1210
JVAL(ICOUNT)-KNT GEND1220

C 42 GEND1230

C READ FOR ALL EXCEPT FIRST DATA RECORD, GEND1240

C MODEL NUMBER, FROM-STATE NUMBER, TO-STATE NUMBERGEND1250

C AND FREQUENCY FOR THIS STATE NUMBER PAIR ARE GEND1260

C RETURNED. GEND1270

42 CALL READIN (ITAPE1,ID2ISl2,IS22,KNT,INPSW) GEND1280
C WAS THERE AN END OF FILE ON THIS READ? GEND1290

C GO TO SUM ROW ON EOF, GEND1300
IF(INPSWNEO) GO TO 60 GENDI31O

C NO EOF, GEND1320
C WAS MODEL NUMBER JUST READ SAME AS MODEL NUMBER GEND1330
C OF PREVIOUS READ? GEND1340

C GO TO SUM ROW ON ID CHANGE, GEND1350
IF(ID2.NEID) GO TO 60 GEND1360

C GEND1370
C YES, THIS IS THE SAME MODEL. GEND1380
C WAS ROW JUST READ SAME AS ROW OF PREVIOUS READ? GEND1390
C NO, GO TO SUM ROW, GEND1400

IF (IS12,NEISI) GO TO 60 GEND1410

C YES. THIS IS THE SAME ROW AND MODEL. GEND1420
C WAS COL JUST READ SAME AS COL OF PREVIOUS READ? GEND1430
C NO, GO TO INCREMENT COUNT OF COLUMN ELEMENTS IN GEND1440

C THE ROW* GEND1450
IF(IS22oNE.IS2) GO TO 45 GEND1460

C YES. THIS IS THE SAME COLUMN AND ROW AND MODEL. GEND1470
C ADD FREQUENCY FOR THIS DATA RECORD TO CUMULATIVEGEND1480

C FREQUENCY IN JVAL, GEN01490
JVAL(ICOUNT)=JVAL(ICOUNT)+KNT GEND1500

C GO TO READ NEXT PAIR RECORD. GEND1510
GO TO 42 GENDI520

C 45 GEND1530
C THE RECORD JUST READ f D THE SAME ROW AS THE GENDI540
C PREVIOUS READ BUT NOT iHE SAME COLUMN. GEND1550
C ADD 1 TO NUMBER OF COLUMN ELEMENTS, GEND1560

45 ICOUNT=ICOUNT+l GEND1570
C MOVE COL NUMBER JUST READ TO PREVIOUS COL VARI- GENDI580
C ABLE, GEND1590

IS2=IS22 GEND1600
C GO TO STORE COLUMN NUMBER AND COUNT, GENDI610

GO TO 40 GEND1620
C GEND1630

C 60 GEND1640
C TRANSFER HERE AT END OF A ROW. GEND1650
C CONDITIONS WHICH WILL SIGNAL THE END OF A ROW GEND1660
C ARE (1) AN EOF ON THE READ OF A PAIR RECORD, GEND1670
C (2) A MODEL CHANGE IN THE PAIR RECORDS, AND GENDI680

C (3) A CHANGE IN THE ROW NUMBER IN A PAIR RECORD.GEND1690
C SUM ELEMENTS OF ROW OF D MATRIX TO OBTAIN FROM-SGEND1700
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C ENTRY. GEND1710

60 KSUM=0 GEND1720
DO 62 I=1,ICOUNT GEND1730

62 KSUM=KSUM+JVAL(I) GENDI740

C UPDATE ROW COUNT. GEND1750
ISCNT=ISCNT+1 GEND1760

C STORE ROW NUMBER AND SUM IN FROM-S VECTOR. GEND1770

ISN(ISCNT)wISI GEND1i80
ISVEC(ISCNT)xKSUM GEND1790

C GEND1800

C IS THIS ROW ZERO? GENDi810
C NO. GO TO UPDATE COLUMN LIST. GEND1820

IF(ISI.NE.O) GO TO 68 GEND1R30
C YES GEND1840

C IS COL ZERO PRESENT? GEND1850
IF(JCOL(1).EO.O) GO TO 66 GEND1860

C NO GEND1370
C PUSH DOWN ENTRIES IN COL AND ELEMENT LIST GEND1880

DO 64 ID ESICOUNT GEND1890
IFRuICOUNT-I+2 GEND1900
JCOL(IFR)-JCOL(IFR-1) GEND1910

64 JVAL(IFR)uJVAL(IFR-1) GENDIQO
C ADD ZERO, ZERO WITH VALUE OF ZERO. GEND1930

ICOUNT-ICOUNT+ GEND1940
JCOL(1)u0 GEND1950
JVAL(1)=O GENDI960

C 66 GENDI970
C MAKE NZERO ADJUSTMENT TO FROM-S STATE ZERO ELE- GEND1980
C MENT, GEND1990

66 IF(NZERO,EOO) GO TO 68 GEND2000
IF(NZERO.LT.KSUM) GO TO 67 GEND20O1

C IF NZERO IS GREATER THAN KSUM, GEND202O
C ADJUST (ZEROtZERO) ELEMENT. GEND2030

JVAL(i)*NZERO-KSUM+JVAL(1) GEND2040
C ADJUST ROW-ZERO SUM* GEND2050

KSUMwNZERO GEND2O6O
ISVEC(ISCNT~mKSUM GEND207O
GO TO 68 GEND2080

C PRINT MESSAGE IF NZERO ADJUSTMENT IS BYPASSED. G"ND2090
67 PRINT 410NZEROKSUM GEND2100
410 FORMAT(55H NZERO VALUE IN CONTROL CARD IS LESS THAN ZERO ROW SUM*/GEND2110

136H NZERO ADJUSTMENT HAS BEEN BYPASSED*/ GEND2120
2 9H NZERO ,112,SX,16H ZERO ROW SUM a 9112) GEND2130

C *GEND2140
C ***GEND2!50
C GEND2160
C ***GEND2170
C *GEND2180
C 68 GEND219O
C GEND2200
C FOR D ROW JUST COMPLETED, FILE COL NUMBERS IN GEND2210
C LSTCOL AND ACCUMULATE FREQUENCIES IN TO-S. GEND2220

C GEND2230
C INITIAL J FROM VALUE FOR LSTCOL INDEX USE. GEN02240

68 JFRul GEND2250
C DO FOR EACH ENTRY IN ROW. GEND2260

00 76 ImI.ICOUNT GEND2270
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C COMPUTE ICOL TO AVOID GENERATING SU11SCRIPTED GEND2280
C VALUE MANY TIMES IN INNER DO* GEND22'O

ICOL=JCOL(I) GEND2300
C DO FOR EACH ENTRY IN LSTCOL. GEND2310

00 70 J=JFR*JCOUNT GEND2320
C COMPARE COLUMN IN ROW WITH COLUMN IN LIST OF GEND2330
C COLUMNS. GEND2340

IF(ICOL.GT.LSTCOL(J)) GO TO 70 GEND2350
IF(ICOLLTLSTCOL(J)) GO TO 72 GEND2360

C ICOL*EQLSTCOL(J) GEND2370
C ACCUMULATE FREO FOR THIS ELEMENT IN TO-S. (GEND2380

LSVEC(J)=I.SVEC(J)+JVAL(1) GEND2390
C GO TO INCREMENT LSTCOL FROM-INDEX. GEND2400

GO TO 74 GEND2410
C 70 GEND2420
C J CONTINUE GEND2430

70 CONTINUE GEN02440
C END OF J LOOP. GEND2450
C IF FALL THRU LOOP, 1ICOLe AND ALL ADDITIONAL GEND2460
C cNTRIES IN THE ROW LIST OF COLUMNS DO NOT MATCH GEND2470
C LSTCOL ENTRIES. THEY WILL BE ADDED TO THE END OFGEND248O
C THE COLUMN LIST FOR THE MATRIX. GEND2490

GO TO 80 GEND2500
C GEND251O
C 72 GEND2520
C ICOL IS L7 LSTCOL(J) SO FILE IN ICOL HERE. GEND2530
C PUSH DOWN LSTCOL AND LSVEC ENTRIES. GEND2540

72 CALL TMT2(LSTCOL(J)LSTCOL(J+I)JCOUNT-J+I) GEND2550
CALL TMY2(LSVEC I.),LSVEC (J+I),JCOUNT-J+) GEND2560

C UPDATE J COUNT. GEND25?0
JCOUNT'=JCOUNT+l GEND230

C FILE COL NUMBER AND COL VALUE IN LSTCOL AND GEND251
C LSVEC, SEND2600

LSTCOL(J)=ICOL GEND2610
LSVEC(J)=JVAL(I) GEND2620

C 74 GEND2630
C INCREMENT INITIAL CGt.UMN LIST SUBSCRIPT VALUE GEND2640
C FOR NEXT COMPARE. GEND2650

74 JFR=J+l GEND2660
C HAVE ALL JOS BEEN PROCESSED? GEND2670
C NO* GO TO INLVEMEN1 SUBSCRIPT FOR COLUMN ENTRY GEND2680
C IN A ROW. GEND2690

IF(.FRLE.JCOUlNT) GO TO 76 GEN700
C YES GEND2710

HAVE ALL ItS BEEN PROCESSED? GEND272O
C YES, COLUMN LIST UPDATE IS COMPLETE* GEND2730

IF(I.EQoICOUNT) GO TO 83 GEND2740
C NO GEND2750

GO TO 78 GEND2760

C 76 GEND2770
C CONTINUE - 00 I FOR EACH ROW* GEND2780

76 CONTINUE GEND2790

GO TO 83 GEND2800
C GEND2810

C 78 GEND2820
C UPDATE I INDEX GEND2830

78 1=1+1 GEND2840
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C 80 GEN02850
C ADD REMAINING I THRU ICOUNT ENTRIES IN ROW TO GEN02860
C LSVEC AND LSTCOLe UPDATE ELEMENT COUNT (J COUNT)GENO2870

8O DO 82 K=IICOUNT GEN02880
JCOUNTwJCOUNT+l GEND2890
LSVEC(JCOUt4T)%JVAL(K) GEND2900

82 LSTCOLIJCOUNT)uJCOL(K) GEND2910
C END OF UPDATE LSTCOL SEGMENT *GEND2920C ***GENO2930

C 83 GEND2940
C ADD COUNT OF D ELEMENTS IN ROW JUST COMPLETED TOGEN02950
C COUNT OF D ELEMENTS IN THE MATRIX. GEND2960

83 NPELE=NPELE+ICOUNT GEND2970
C WRITE D ROW NUMBER AND DATA. GEND2980

WRITE(ITAPE3)KDDATISItICOUNT,(JCOL(I),=1,ICOI)NT), GEND2990
I IJVAL(I)tI-ItICOIJNT) GEND3000

C GEND30O
C IS PRINT SWITCH ON? GEND3020

IF(KPRINT*NE.O) GO TO 88 GEND303O
C YES GEND3040
C SAVE ICOUNT. PRINT ICOUNT PRINT LINE IF ONE LINEGEND3O5O
C ARRAY IS FULL. GEND3060

l3TCNT(LST)uICOUNT GEND3070
LST=LST+l GEND3080
IFILST*LTI1) GO TO 88 GENDOO9
PRINT 86,LSTCNT GEND3100

R6 FORMAT(IX,1OI12) GEND3110
LSTsl GEND3120

C 88 GEND313O
C DIVIDE EACH D ELEMENT BY ROW SUM TO GET P ROW. GEND314O

88 S=KSUM GEND315O
DO 90 I=1,ICnUNT GEN03160
D=JVAL(I) GENG317O

90 P(I)=O/S GEND318O
C WRITF P ROW ON ITAPE 2. GEND3190

WRITEITAPE2)KPDATIS~tICONT(JCOL(1),I=IICOUNTh, GEND3200
I (PiIU)94ItICDUNT) GEND3210

C GEND3220
EN)-OF-ROW HOUSEKEEPING. GEND3230
ACCUMUlLATE ROW SUM INTO S S,M. GEND3240

I SUM=ISUM+KSUM GEND3250
C SET 'PREVIOIS'ROW AND COL EQUAL ROW AND CnL OF GEND3260
C LAST RECORD READ, GEND3270

I, l=IS12 GEND3280
iS2aIS22 - GEND3290

C SET NUMBER OF ENTRIES IN ROW TO ONE. GEND3300
ICOUNT=I GEND3310

C ARE THERE ADDITIONAL DATA RECORDS TO BE PRO- GEND3320
C CESSED FOR THE CURRENT MODEL? GEND3330
C YES. GO TO STORE LATEST PAIR COLUMN AND FREO IN GEND3340
C A NEfW ROW. GEND3350

IF(ID2,E0IO.IANDINPSW.EQ.O) GO TO 40 GEND3360
C NO GEND3370
C THERE WAS A MODEL CHANGE OR REAl) EOF. GEND3380
C SET CURRENT MODEL ID TO ID OF RECORD LAST READ. GEND3390

1O=IO2 GEND3400
C IF PRIN'T SWITCH IS ON AND THERE ARE ANY ICOUNT GEND3410
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C ELEMENTS LEFT IN PRINT LINE, PRINT. GEND3420
IF(KPRINT.NE.O) GO TO 93 GEND)3430

IF(LST.EQ.1) GO TO 93 GEND3440
LST=LST-1 GEND3450
PRINT 86#(LSTCNT(IolgI=lLST) GEND3460

C GEND3470

C 93 GEND3480
C WRITE FILE END LABELS FOR D AND P. GEND3490

93 WRITE(ITAPE3)KDENDNFILLNFILLISCNTNPELE GEND3500
PELE=NPELE GEND3510
WRITE(ITAPE2)KPENDNFILLtNFILLISCNTtPELE GEND3520

C FOR FROM-S, WRITE BEGINNING LABEL, DATA RECORD, GEND3530
C END LABEL. GEND3540

WRITE(ITAPE3)KSBEGNSFILENLLABELS GEND3550
WRITE(ITAPE3)KSDATNFILLISCNTt(ISN(I)tI=1,ISCNT), GEND3560
I (ISVEC(I),I=I.ISCNT) GEND3570
WRITE(ITAPE3)KSENDNFILLNFILLISUMtNFILL GEND3580

C GEND3590
C FOR TO-St WRITE BEGINNING LABELt DATA RECORD, GEND3600
C EID LABEL. GEND361O

WRITE(ITAPE3)KSBEGtNAMES2,NLLABLS2 GEND3620
WRITE(ITAPE3)KSDATNFILLtJCOUNT(LSTCOL(I)tI=lJCOUNT), GEND3630
1 (LSVEC(I),I=ltJCOIINT) GEND3640
WRITE(ITAPE3)KSENDtNFILLNFILLISUMNFILL GEND3650

C GEN03660
C PRINT NUMBER OF NON-ZERO ELEMENTS AND NON-ZERO GEND3670
C ROWS AND COLUMNS IN D MATRIX. GEND3680

PRINT 95,NPELE GEND3690
PRINT 96,ISCNTqJCOUNT GEND3700

95 FORMAT(42H THE NUMBER OF ELEMENTS IN THE D MATRIX IS 9112) GEND3710
96 FORMAT(42H THE NUMBER OF ROWS IN THE D MATRIX IS 012/ GEND3720

9 42H THE NUMBER OF COLUMNS IN THE D MATRIX IS 9112) GEND3730
C GEND3740
C IS TRANSITION MODIFY TO BE EXECUTED? GEND3750
C NO, GO T COPY P MATRIX GEND3760

IFIMODSWCLT.N) GO TO 340 GEND377O
C F **GEND3780
C *GEND3790
C YES, GEND3800
C TRANSITION MODIFY IS TO BE EXECUTEDe GEND3810

TRANSITION MODIFY WILL ADD A ROW TO THE P MATRIXGEND3820
C FOR EACH COLUMN WHICH DOES NOT HAVE A C MRRE- GEND3830
C SPONDNG ROW PRESENT GEND3B40
C GEND3850
C !N THIS SEGMENT OF THE PROGRAM; COMPARE THE P GEND3B5O
C MATRIX LIST OF ROWS AND LIST OF COLUMNS MAKE GEND3870
C ADDITIONS TO THESE LISTS AS REQUIRED BY THE GEND3880

C MODIFY OPERATION FOR THE CURRENT MODIFY SWITCH GFND3890
C SETTINGS. GEND3900
C GEND3910

C DETERMINE ROWS TO BE ADDED BY TRANSITION MODIFY.GEND3920
C UPDATE ISN. GEND3930
C THIS IS CONCEPTUALLY A PAIR OF PARALLEL DO LOOPS3EN03940
C 00 LOOPS ARE NOT USED BECAUSE THE INDEX VALUES SL-ND3950
C ARE CHANGING WITHIN THE RtNGE OF THE LOOP. GEN03960
C GEND3970
C INITIALIZE INDICES. GEND3980
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C JADD - NUMBER OF ELEMENTS ADDED TO THE ROW LIST.GEND399O
JADDOM GEND4OO

C I IS SUBSCRIPT FOR LIST OF ROWS - ISN. GEND4010
INl GEND402O

C j SUBSCRIPT FOR LIST OF COLUMNS - LSTCOL GEND4O30
JNR GEND4O40

C 100 GEND4050
C COMPARE COLUMN LIST ELEMENT AND ROW LIST ELEMENTGEND406O

D0 IFDLSTCOL(J),EOEISN()) GO TO 105 GEND4O70
GO TO 120 GEND4080

C 105 GEND409O
C THE COLUMN NUMBER EOUALS THE ROW NUMBER, GEND4100
C ARE THERE ANYMORE ENTRIES IN THE ROW LIS? GENU411O
C YES, GO TO INCREMENT ROW SUBSCRIPT* GEND412O

105 IF(I*LT.ISCNT) GO TO 135 GEND4130

C NO GEND414O
C ARE THERE ANYMORE ENTRIES IN LSTCOL? GEND415O
C NO DETERMINATION OF ROWS TO BE ADDED COMPLETE* GEND4160

IF(JCEPoJCOUNT) GO TO 175 GEND4170
C YES GEND4180
C ADD REMAINING ELEMENTS IN COLUMN LIST TO ROW GEND4190
C LIST, GEND4200
C SUBSCRIPT OF FIRST COLUMN LIST ELEMENT TO BE GEND4210
C ADDED IS J+l GEND4220

K=J+ GEND4230
C NOGEND4240
C *GEND4250
C 110 GEND4260
C PROGRA SEGMENT TO ADD COLUMN LIST ENTRIES TO GEND4270
C ROW LIST, GEND4280
C UPDATE CUEIT OF ROW ELEMENTS A ELMDED N GEND4290

IC0 JADD=JADD+L GEND4300
CUPDATE ROW LIST SUBSCRIPT GEND4310

ISCNT=ISCNT+O GEND4320
C MOVE COLUMN LIST ELEMENT TO ROW LIST, GEND4330

ISN(ISCNT)=LSTCOLSK) GEN04340
C ARE ALL ELEMENTS TO BE ADDED BY THE MODIFY GEND4350
C OPERATION DIAGONAL ELEMENTS? GEND4360
C YES, GO TO INCREMENT COLUMN LIST SUBSCRIPTo GEND4370

IF(MODSW,EOO) GO TO 114 GEND4380

C NO GEND4390
C WAS THE STATE NUMBER JUST ADDED Tr, THE ROW LIST GEND4400

C GENERATED FROM THE LAST CODE OF THE LAST GEND4410
C VARIABLE? GEND4420
C YES. GO TO INCREMENT COLUMN LIST SUBSCRIPT* GEND4430

irIF(MOD(LSTCOL(K)#MODFA%").EOO) GO TO 114 GEND4440
C NO GEND4450
C THEREFORE AN OFF DIAGONAL ELEMENT WILL BE ADDEDGEND4460
C GENERATE THE COLUMN NUMBER OF THIS ELEMENT* GEND4470

ICOL=LSTCOL(K)+MDDSW GEND4b30
C GEND4490
C THIS OFF DIAGONAL ELEMENT WILL ALWAYS BE GREATERGEND4500
C THAN THE COLUMN NUMBER JUST PLACED IN THE ROW GEND4510
C LIST, GEND45i20
C ADD THIS ELEMENT TO THE COLUMN LIST IF NECESSARYGEND4530

CALL FILE(ICOLtLSTCOL(K)gJCOUNT-K+ltJCOUJNT) GEND4540
CTHE FILE SUBROUTINE WILL UPDATE JCOUNT IF AN GEND4550
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C ADDITION IS MADE TO THE COLUMN LIST. GEND4560
C 114 GEN04570
C ARE THERE ANY MORE LSTCOL (JCOUNT) ELEMENTS? GEND45BO
C NO. LIST COMPARE COMPLETE. GEND4590

114 IF(K.EQvJCOUNT) GO TO 175 GEND4600
C YES GEND4610
C INCREMENT SUBSCRIPT FOR LSTCOL ELEMENT TO BE GEND4620
C AODED. GENOA630

KwK+l GEND4640
GO TO 110 GEND4650

C *GEND4660
C **GEND4670
C 120 GEND4680
cTHE CURRENT COLUMN AND ROW NUMBERS ARE NOT EOUALGEN:4690

%IF THERE IS A ROW PRESENT FOR WHICH THERE IS NO GEND4700
C CORRESPONDING COLUMN* GO TO INCREMENT ROW SUB- GEND4710
C SCRIPT* GEND4720

120 IF(LSTCOLlJ).GTvISN(I)) GO TO 125 GEN04730
C 121 GEND4740
C THE CURRENT COLUMN NUMBER IS LESS THAN THE ROW GEND4750
C NUMBER. ADD THIS ONE ELEMENT TO THE ROW LIST. GEND4760
C UPDATE COUNT OF ROW ELEMENTS ADDED. GEND4770

121 JADD=JADD+I GEND4780
C CALL TMT2 TO PUSH DOWN ROW LIST. GEND4790

CALL TMT2(ISN(I);ISN(I+1),ISCNT-I1) GEND4800
C PLACE COLUMN ELEMENT IN ROW LIST. GEND4810

ISNII)sLSTCOL(J) GEND4820
C ADD I TO NUMBER OF ENTRIES IN ROW LIST. GEND4830

ISCNT=ISCNT+l GEN04840
C ARE ALL ELEMENTS TO BE ADDED BY THE MODIFY GEND485O
C OPERATION DIAGONAL ELEMENTS? GEN04860
C YES. GO TO INCREMENT BOTH ROW AND COLUMN LIST GEND4870
C SUBSCRIPTS. GEND4880

IF(MODSW.EO.O) GO TO 135 GEND4890
C NO GEND4900
C WAS THIS STATE NUMBER GENERATED FROM THE LAST GEND4910
C CODE OF THE LAST VARIABLE? GEND4920
c YES, GO TO INCREMENT BOTH ROW AND COLUMN LIST GEND4930
C SUBSCRIPTS. GEND4940

IF(MOO(LSTCOL(J)*MODFAC).EQOO) GO TO 135 GEND4950
C NO GEND4960
C THEREFORE AN OFF DIAGONAL ELEMENT WILL BE ADDEDeGEND4970
C GENERATE THE COLUMN NUMBER OF THIS ELEMENT. GEND4980

ICnLxLSTCOL(J)+MODSW GEND4990
C ADD THIS ELEMENT TO THE COLUMN LIST IF NECESSARYGEND5000

CALL FILE(ICOLLSTCOL(J),JCOUNT-J+IJCOUNT) GENDSO10
C THt FILE SUBROUTINE WILL UPDATE JCOUNT IF AN GEND02O
C ADDITION IS MADE TO THE COLUMN LIST. GEND5030
C GO TO INCREMENT SUBSCRIPTS. GEND504O

GO TO 135 GEND5050
C 125 GEND5060
C CURRENT COLUMN ELEMENT IS GT CURRENT ROW ELEMENTGEND5O70
C ARE THERE ANYMORE ENTRIES IN ISN LIST? GEND5080

2NO ADD REMAINING COLUMN ENTRIES TO ROW LIST GEND5O90

125 IF(I.EQISCNT) GO TO 130 GEND5100
CYES GENDSIIO
C INCREMENT I, GEND5120
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1=1+1 GEND5130

C GO TO NEXT COMPARE. GEND514O
GO TO 100 GEND5150

C 130 GEND5I6O
C THERE ARE NO MORE ENTRIES IN THE ROW LIST. GEND5I70
C THERE ARE ENTRIES IN THE COLUMN LIST. ADD GEND5180
C REMAINING COLUMN L:ST ENTRIES TO THE ROW LIST. GEND519O
C SUBSCRIPT OF FIRST LSTCOL ELEMENT TO BE ADDED GEND5200
C IS J. GEND5210

130 K-J GEN05220
C GO TO ADD COLUMN ENTRIES TI) ROW LIST, GEND5230

GO TO 110 GEND5240
C GEND5250
C 135 GEND5260
C YES GEN05270
C THERE ARE ADDITIONAL ENTRIES IN THE ROW LIST. GEND5280
C INCREMENT ROW LIST SUBSCRIPT* GEN05290

135 1=1+1 GEND5300
C ARE THERE ANYMORE ENTRIES IN LSTCOL? GEND5310
C NO* LIST COMPARE COMPLETE. GEN05320

140 IF(JEQJCOIINT) GO TO 175 GEND5330
C YES GEND5340
C INCREMENT J. GEN05350

J=J+l 
GEN05360

C GO TO COMPARE COLUMN LIST ELEMENT AND ROW LIST GEND5370
C ELEMENT. GEND5380

GO TO 100 GEND5390
C *GEND5400
C ***GEND5410
C 175 GEN05420
C WERE ANY ADDITIONS MADE TO THE ROW LIST BY THE GEN05430
C MODIFY OPERATION? GEN05440

175 IF(JADDGTO) GO TO 185 GEND5450
C NO GEND5460
C PRINT MESSAGE THAT NO ROWS ARE BEING ADDED. GEND5470

PRINT 180 GEND5480
180 FORMAT(68H NO ROWS OR COLUMNS WERE ADDED TO THE P MATRIX BY TRANSIGEND5490

ITION MODIFY.) GEND5500
C GO TO COPY P MATRIX, GEND5510

GO TO 350 GEN05520
C 185 C-END5530
C YES GEND5540
C ADDITIONS WERE MADE TO THE ROW LIST BY TRANSI- GEND5550
. TION MODIFY, GEND5560
C UPDATE COUNT OF NUMBER OF P ELEMENTS. GEND5570

C ORINT NUMBER ELEMENTS AND NUMBER ROWS IN P GEND5590
C MATRIX. GEND5600

PRINT 194 GEN0561O
PRINT 1959NPELE GEND5620
PRINT 1969ISCNT9JCOUNT GEND5630

194 FORMAT56H CHANGES WERE MADE IN THE P MATRIX BY TRANSITION MODIFYoGEND5640
1) GEND5650

195 FORMAT(42H THE NUMBER OF ELEMENTS IN THE P MATRIX IS 112) GEND5660
196 FORMAT;42H THE NUMBER OF ROWS IN THE P MATRIX IS 9112/ GEND5670

1 42H THE NUMBER OF COLUMNS IN THE P MATRIX IS 9112) GEND5680
C ***GEND5690
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C *GENO5700
C MODIFY LOOP GENO5710
C TRANS MODIFY MAKES CHANGES TO P MATRIX ONLY. GEND5720
C D AND S ARE NOT CHANGED. GEND5730
C ISWwO FOR READ ANOTHER P RECORD. GEND5T4O
C ISW =I FOR BY PASS READ P RECORD. GEN057SO
C COPY P MATRIX. ADD NEW ROWS AS REQUIRED. GENDS76O
C GEND57TO

C REWIND ITAPE 2 COPY P BEGINNING RECORD FROM GENDS780
SITAPE 2 TO ITAPE 3o GEND5790

REWIND ITAPE2 GENDS800
READ (ITAPE2)KTYPENPFILENLABELP GENDS81O
WRITE(ITAPE3)KTYPENPFILEtNLABELP GEND5S820

C WRITE P ISN RECORDS ON ITAPE 3. GEND5830
WRITE(ITAPE3)KPLSTISCNT,(ISN(1),I.1,ISCNT),MODSWMODFAC GEN05840
WRITE(ITAPE3)KPLSTJCOUNTt(LSTCOL(I)tIulJCOUNT)tNUMMONUMYk GEND5850

C GEND5860
C 200 GEND58TO
C SET ISW TO INDICATE A P DATA RECORD IS TO BE GENDSB80
C READ. GEND5890

200 ISWwO GEN05900
C SET P VALUE=I.O GEN05910

PVALUEa1.ODO GEND5920
C DO FOR EACH ENTRY IN LIST OF ROWS. GEND5930

DO 260 IulISCNT GEND5940
C BRANCH ON ISW. GEN05950

IF(ISW.NE.O) GO TO 210 GEN05960
C ISWaO GEND5970
C READ A P DATA RECORD FOR ROW IROW. GEND59BO

READ(ITAPE2)KPROWIROWICOUNT(JCOL(M),MmlICOUNT), GEN05990
I (P(M)fMwlqICOUNT) GEND6000

C WAS A P END RECORD READ? GEND6010
C YES. GO TO PROCESS RFMAINING ENTRIES IN ROW LISTGEND602O

IF(KPROW.EQ.KPEND) GO TO 280 GENU603O
C 210 GEND6O40
C NO GEN06050
C IS P MATRIX ROW JUST READ EQUAL I1TH ENTRY IN GEND6060
C LIST OF ROWS? GEN06070
C YES. GO TO WRITE P RECORD. GEND6O80

210 IF(IROW.EO.ISN(I)) GO TO 250 GEND6O90
C 225 GEN06100
C NO GEN06110
C ROW NUMBER JUST READ IS GREATER THAN ROW LIST GEND6120
C ENTRY. GEND6130
C ADD A ROW RECORD Tn P MATRIX. GEND614O
C DETERMINE COLUMN NU4BER FOR ROW BEING ADDED. GEND6150

225 ICOLaISN(I) GEND6160
IF(MODSW.EQ.O) GO TO 245 GEN06170
IF(MOD(ICOLMODFAC)*NE.O) ICOL=ICOL+MODSW GEND6180

C 245 GEND619O
C WRITE GENERATED P RECORD, GEND6200

245 WRITE(ITAPE3)KPDATISN(I),NFILLICOLtPVALUE GEND6210
C SET ISO TO INDICATE BYPASS READ P RECORD SINCE GEND6220
C LAST RECORD READ HAS NOT BEEN WRITTEN. GEND6230

ISWI1 GEND6240
GO TO 260 GEND6250

C 250 GEND6260
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C WRITE AN ORIGINAL ROW. GEND6270

250 WRITE(ITAPE3)KPROWIROWICOUNT(JCOLM)bM=IICOUNT)t GEND6280
1 (P(M)vM=lvICOUNT) GEND6290

C SET ISW=O GEND6300
ISW=O GEND6310

C 260 GEND6320
C CONTINUE GEND633O

260 CONTINUE GEND6340
C 270 GEND6350
C ALL ROW LIST ELEMENTS HAVE BEEN PROCEScED. GEND6360
C WRITE UPDATED P END RECORD. GEN06370

270 PELEwNPELE GEND6380
WRITE(ITAPE3)KPENDNFILLtNFILLISCNTtPELE GEND6390
GO TO 320 GEN06400

C 280 GEND6410
C YES GEND6420
C ALL ORIG P RECORDS COPIED BUT ITEMS REMAINING GE14D6430
C IN ISN TO BE PROCESSEDo GEN0644O
C FOR REMAINING.ENTRIES IN ISN GENERATE AND WRITE GEND6450
C A P DATA RECORD. GEND6460

280 DO 290 K=IISCNT GEN06470
ICOL=ISN(K) GEND6480

IF(MODSW.E0.O) GO TO 290 GEND6490
IF(MOD(ICOLvMODFAC).*E.O) ICOL=ICOL+MODSW GEND6500

290 WRI1E(ITAPE3)KPDATdISN(K)tNFILLICOLtPVALUE GEND6510

GO TO 270 
GEND6520

C 
*GEND6530

C ***GEND654O
C GEND6550
C 320* GEND6560
C TRANS MOD OF THIS MATRIX COMPLETE. GEND6570
C UPDATE COUNT OF OUTPUT TAPE FILES. GEND6580

320 NFILES=NFILES+4 GEND6590
C HAVE ALL INPUT DATA RECORDS BEEN READ? GEND6600
C YES - RETURN, GEND661O

IF(INPSW.EQI) GO TO 330 GEND6620
C NO - PROCESS NEXT MODEL. GEND6630
C IF THERE IS ONE, GEND6640
C HAVE THE NUMBER OF MODELS SPECIFIED BEEN PROCES-GEND6650
C SED? GEND6660

NTIMES=NTIMES-1 GEND6670

IF(NTIMES.E.OO) GO TO 330 GEND6680
C NO GEND6690
C READ NZERO, MODSW, MODFAC FOR NEXT MODEL. GEND6700

READ 2,NZEROMODSWMODFAC GENO6710
C GO TO INITIALIZE FOR NEW MODEL, GEND6?20

GO TO 10 GEND6730
C 330 GEND6740

C YES GEND6750
C SET FILE NAME TO BLANK* ADD 1 TO NUMBER OF GEND6760
C FILES* GEND6770

330 DO 331 M=196 GEND6780

33! NSFILE(M)=KBLANK GEND6790
NFILES=NFILES+l GEND6800

C WRITE END POSITIONING RECORD. GEND6810
WRITE(ITAPE3)KNEXTNSFILENFILLNFILES GEND6820

C REWIND OUTPUT UNIT. GEND6830
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REWIND IiAPE3 GEND6840
RETURN GEND6850

RETURN GEND6860
C GENO6870

NO, GEND6880
BY PASS TRANS MODIFY GEN06690

C BECAUSE MOOSW SPECIFIES BYPASS* GEN06900
340 PRINT 345 GEND6910
345 FORNAT(2B TRANSITION MODIFY BYPASSEDO) GEN06920

C BECAUSE NO ELEMENTS NEED TO BE ADDED. GEND6930
C COPY OR|G P FROM TEMPORARY TO PERMANENT STORAGEoGEND6940

350 REWIND ITAPE2 GEND6950
C READ AND WRITE BEGINNING LABEL* GEN06960

READ(ITAPE2)KTYPENPFILENLABELP GEND6970
WRITE(ITAPE3)KTYPETNPFILEtNtLASELP GEND6980

C WRITE ROW AND COLUMN LIST RECORDS GEND6990
WRITE(ITAPE3)KPLSTtISCNTt(ISN(1)t1=1tISCNT)tNODSWvMODFAC GENDTO003

WRITE(ITAPE3)KPLSTtJCOUNT,(LSTCOL(I1),Il.JCOUNT).NUMMnNUMYR GEND7010
c COPY DATA RECORDS* GFND7020

357 ITOuISCNT+l GEND7030
O 360 Iul.ITO GEND7040
READ (ITAPE2)KTYPEIROWtIC.(JCOL(M).MulIC),(P(M),M-1,IC) GEND7050

360 WRITE(ITAPE3)KTYPEIROWICd(JCOL(M),M-lIC).(P(M)tM-ItIC) GEND7060
C GO TO INCREMENT OUTPUT FILE COUNT. GEND7070

GO TO 320 GEND7080
C GEND7090
C 400 GEND7100
C EOF GENDllO

'00 PRINT 405 GEND7120
C PRINT ERROR MESSAGE. GEND713O

405 FORMAT(38H EOF ON FIRST READ OF INPUT DATA TAPE.) GEND7I40
C EXIT GEND7150

STOP GEND7160
C GENDO7170
C REFERENCE LIST. GEND718O
C GEN07I9o
C SUBROUTINE ARGUMENTS. GEND7200
C GEND7210
C ISN - ROW NUMBER ARRAY E GEND7220
C ISVEC - ROW SUM ARRAY. GEND7230
C JCOL - COL NUMBER ARRAY FOR A ROW, GEND7240
C JVAL - COL ELEMENT ARRAY FOR A ROW. GEND7250
C P - ARRAY OF PROBABILITY ELEMENTS IN A ROW. GEND7260

C JVAL AND P MAY SHARE THE SAME CORE LOCATIONS. GEND7270
C LSTCOL - ARRAY CONTAINING IIST OF COLUMNS PRESENT. GEND7280
C LSV'C - ARRAY CONTAiNING COLUMN SUMS - TO S. GEND7290
C GEND7300
C OTHER VARIABLE3, GEND7310
C GEND7320
C ICOUNT - NUMtBER ENTRIES IN JCOL AND JVAL. AND P. GEND7330
C ISCNT - NIM.BER ENTRIES IN ISN AND ISVEC, GEND7340
C ISUM - S VECTOR SUM. GEND7350
C ITAPEI - INPUT. STATE NUMBER PAIRS PLUS FREOUENCe, GEND7360
C ITAPE2 - UNIT USED FOR TEMPORARv STORAGE OF UN~iODIFIED P MATRIX. GEND7370
C THE BEGINNING LABEL, DATA RECORDS FVR ROWS EXISTING IN GEND7380
C THF 0 MATRIX AND END LABEL WILL BE 'IRITTEN ON THIS UNIT. GEND7390
C ROW AND COLIIMN LIST RECORDS AND DA'A RECORDS FOR ROWS GEND7400
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C ADDED BY TRANSITION MODIFY WILL NOT BE WRITTEN ON THIS GEND7410

C UNIT. GEND7420
C ITAPE3 - D MATRIX, FROM-St TO-S, FINAL P MATRIX. GEND7430
C INPSW - 0 IF RECORD ON ITAPEI READ. GEND7440
C I IF EOP ON ITAPEl READ, GEND7450
C GEND7460
C JADD - NUMBER OF ELEMENTS ADDED TO THE ROW LIST BY TRANSITION GEND7470
C MODIFY. GEND7480
C JCOUNT - NUMBER OF ENTRIES IN LSTCOL AND LSVEC. GEND7490
C KPRINT - A SWITCH TO CONTROL THE LISTING OF THE NUMBER OF NON-ZEROGEND7500
C ELEMENTS IN EACH NON-ZERO ROW OF THE D MATRIX. GEND751O
C 0 - PRINT. GEND752O
C I - DO NOT PRINT* GEND7530
C LSTCNT - ARRAY FOR I PRINT LINE OF ICOUNT VALUES. GENDT540
C LST - SUBSCRIPT FOR LSTCN(. GEND7550
C MODSW - TRANSITION MODIFY SWITCH. GEND7560
C -1 BYPASS GEND7570
C 0 EXECUTE. ADD DIAG ELEMENT. GEND7580
C +N EXECUTE* ADD ELEMENT TO DIAG POSITION + N. GEND7590
C MODFAC - ENTERED WHEN MODSW=+N. THE IS THE LAST CODE FOR THE LAST GEP'D7600
C VARIABLE IN THE STATE DEFINITION. GEND7610
rGEND7620

C NFILL - FILLER VARIABLE CONTAINING A ONE* GEND7630
C NL - LENGTH OF ALL LABEL ARRAYS. GEND7640
C NTIMES - NUMBER OF TIME PERIODS FOR WHICH 0 S AND P ARE TO BE GEND7650
C GENERATED, MAY BE LESS THAN THE NUMBER OF TIME PERIODS ONGEND7660
C THE INPUT TAPE, BUT NO POSITIONING IS PROVIDED FOR, THE GEND7670
C FIRST NTIMES DATA SETS WILL BE PROCESSED, GEND7680
C NPELE - NUMBER OF NON-ZERO ELEMENTS IN THE MATRIX. GEND7690
C NFILES - COUNT OF NUMBER OF FILES WRITTEN ON ITAPE3 - FINAL OUTPUTGEND7700
C TAPE ON WHICH D, S, AND P ARRAYS ARE WRITTEN. GEND7710
C NZERO - ADJUSTMENT FOR STATE ZERO SO THAT 'OUTSIDE WORLD' IS GEND7720
C LARGE, GEND7730
C GENDTi 40

END GEN97750
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SUBROUTINE LSTPAT(IYRS,ISTATE) LSTPOOIO
C LSTPOO2O
C SUBROUTINE TO LIST STATE NUMBER PATTERNS. LSTPO030
C THE MODEL NUMBER AND FREQUENCY RANGE SPECIFICA- LSTPOO40
C TIONS FOR THE PATTERNS TO BE LISTED WILL BE READLSTPO05O
C FROM CONTROL CARDS, LSTPOO6O
C LSTPO070

IMPLICIT REAL*8 (A-HO-Z) LSTPOO8O
DIMENSION IDENT(30),IYRS(1)#ISTATE(1) LSTPOO9O

C READ INPUT UNIT ID, NYRS - NUMBER OF TIME LSTPO100
C PERIODS, NFREO - TOTAL NUMBER OF CASES. LSTPOIO

READ 20,ITA--NYRSNFREQ LSTPOI20
20 FORMAT(3112) LSTP0130

C REWIND INPUT UNIT. LSTP0140
REWIND ITAPE LSTPO150

C FLOAT NUMBER OF CASES VARIABLE. LSTPO6O
FREQ=NFREQ I LSTPO170

C READ ARRAY IYRS - A DATE FOR EACH TIME PERIOD. LSTPOI8O
READ 3Od(IYRS(I),I=1,NYRS) LSTPOLO

30 FORMAT(2OA4) LSTPO200
C SET SWITCH INDICATING NO UNPROCESSED DATA RECORDLSTPO210
C IN CORE, LSTPO220

KSKIP=O LSTP0230
C COMPUTE NUMBER OF PRINT LINES PER PATTERN AND LSTPO240

C NUMBER OF PATTERNS PER PAGE. WHEN NYRS IS 9, AN LSTPO250
C EXTRA LINE WILL BE SPACED AFTER EACH PATTERN LSTPO260
C PRINT. THE HEADING REQUIRES ONE SET OF LINES. LSTP0265

ijLPAT=(NYRS-1)/9+1 LSTP0270
IF(NYRSEQ.9) NLPAT=NLPAT+l LSTP0275
NPPAGE=53/NLPAT-1 LSTP0280

C READ FROM-FREQUENCY VALUE, TO-FREQUENCY VALUE LSTPO290
C AND MODEL NUMBER. LSTPO300

40 READ 20NFROMNTOMODELN LSTP0310

C IS THIS A RETURN CARD? LSTPO320
IF(NFROM.GE.0) GO TO 45 LSTPO330

C YES LSTPO340
C REWIND INPUT. LSTPO350

REWIND ITAPE LSTP0360

C SPACE PRINTED OUTPUT TO A NEW PAGE. LSTPO370

50 FORMAT(IHI) LSTPO390

C RETURN. LSTP0400
RETURN ISTP0410

C LSTPO420
C NO - THE CARD JUST REAl) DID NOT SPECIFY A RETURNLSTPO430
C TO THE CALLING PROGRAM, LSTPO440
C READ HEADING FOR LIST INTO ARRAY IDENT. LSTPO450

45 READ 30,IDENT LSTPO460
C INITIALIZE TYPE OF FREQUENCY RANGE SPECIFICArIONLSTPO470
C SWITCH. LSTP0480

60 NSW=O LSTP0490
C IF ALL PATTERNS ARE TO BE PRINTED, SET NSW =1. LSTP0500

IF(NFROM.EQ.O.AND.NTO.EQ.O) NSW=1 LSTP0510
IF ALL PATTERNS WITH A FREQUENCY GREATER THAN LSTPO520

C NFROM ARE TO BE PRIMTED, SET NSW = 2. LSTPO530
IF(NFROMGT.OAND.NTO.EQ.O) NSW=2 LSTP0540
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C IF ALL PATTERNS WITH A FREQUENCY IN THE LSTP0550
C SPECIFIED NFROM - NTO RANGE ARE TO BE PRINTED, LSTP0560
C SET NSW a 3. LSTPO57O

IF((NFROM.GT.OANDeNTO.GT.O)ANDd NTOGENFROMI) NSWu3 LSTPOSSO
C IS THE TYPE OF RANGE SWITCH STILL ZERO? LSTPOS90
C YES. GO TO PRINT ERROR MESSAGE. LSTP0600

IFINSW.EO*O) GO TO 300 LSTP0610
C LSTP0620
C NO - THE RANGE SPECIFICATION IS LEGAL. LSTP0630
C LSTP0640
C INITIALIZATION FOR THIS LIST* LSTP06O0
C NUMBER OF PATTERNS LISTED. LSTP0660

LISTNwO LSTP0670
C FREQ SUM OF PATTERNS LISTED LSTP0680

LSTSUMnO LSTP0690
C NUMBER OF PATTERNS READ. LSTPOTO

NPAT a 0 LSTP0710
C NUMBER OF-PATTERNS ON CURRENT PAGE. LSTPO720

NPCURnO LSTPO730
C PRINT HEADING LSTPO740
C SKIP TO A NEW PAGE AND PRINT HEADING FROM ARRAY LSTPO750
C IDENT. LSTP0760

80 PRINT 90,IDENT LSTPO770
90 FORMAT(IH13OA4) LSTP0780

C BRANCH ON NSW AND PRINT TYPE OF FREQUENCY LSTP0790
C SELECTION. LSTP0800

GO TO (100,110,12O)NSW LSTP081O
C NSW a 1 ALL PATTERNS. LSTP0820

100 PRINT 105 LSTP0830
105 FORMAT(/36H LIST OF ALL STATE NUMBER PATTERNS LSTPO84O

GO TO 140 LSTP0850
C NSW x 2 PATTERNS WITH FREO GE NFROM. LSTPO860

110 PRINT 115,NFROM LSTPO870
115 FORMAT(/68H LIST OF STATE NUMBER PATTERNS WITH FREQUENCY GREATER TLSTPO88O

1HAN OR EQUAL 918) LSTP0890
GO TO 140 LSTPO900

C NSW a 3 PATTERNS IN NFROM - NTO RANGE. LSTPO91O
120 PQINT 1259NFROMNTO LSTPO920
125 FOMAT(/55H LIST OF STATE NUMBER PATTERNS WITH FREQUENCY IN RANGE LSTP0930

1,1R,6H THRU 918) LSTP0940
C LSTP0950
C 140 LSTP0960
C PRINT COLUt1 HEADING INCLUDiNG THE DATE ARRAY LSTPO970
C IYRS. LSTPO980

140 PRINT 1459(IYRS(I),IINYRS) LSTPO990
145 FORMAT(/13Xt8HPER CENT,3X,21H STATE NUMBER PATTERN/6Xl8HFREO OFLSTP1000

I TOTAL ,9(RXtA4)/ (24X,9(8XA4))) LSTPIO1O
PRINT 150 LSTP1020

150 FORMAT(/) LSTP1030
C LSTP1O4O
C AT THIS POINT IN THE PROGRAM, NPCUR WILL BE ZEROLSTPI05O
C WHEN THE HEADING JUST PRINTED IS FOR THE FIRST LSTP1060
C PAGE OF OUTPUT FOR A MODEL. NPCUR WILL BE EQUAL LSTP1070
C NPPAGE WHEN THE HEADING JUST PRINTED IS FOR AN LSTP108O
C ADDITIONAL PAGE FOR THE MODEL. THE SELECTED LSTPI09O
C PATTERN WHICii COULD NOT BE PRINTED ON THE PRE- LSTP1IOO
C CEDING PAGE IS READY TO BE PRINTED. LSTP111O
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C LSTP112O
C IS THERE A PATTERN READY TO BE PRINTED? LSTP1130

IF(NPCUR.EQ.O) GO TO 160 LSTP1140
C YES LS 'P1150
C SET NUMBER OF PATTERNS ON THIS PAGE TO ZERO. LSTF1I60

NPCUR=O LSTP1170
C GO TO.PRINT A PATTERN* LSTPl180

GO TO 215 LSTP1L90
C ***LSTP1200
C *LSTP1210
C READ PATTERNS AND PRINT IF IN RANGE. LSTPI220
C IS A RECORD TO BE READ? LSTP1230

160 IF(KSKIPoEQ.0) GO TO 170 LSTP1240
C NO. LSTP1250
C SET KSKIP TO 0. LSTP1260

KSKIPsO LSTP1270
GO TO 175 LSTP1280

C 170 LSTPI290
C YES, LSTP1300
C READ A RECORD. LSTPI310

170 READ(ITAPEtEND=254)MODL,(ISTATE(N),N=1,NYRS),IFREQ LSTP1320
C NO EOF. LSTP1330
C IS THE MODEL NUfMBER READ FROM THE INPUT FILE LSTP1340
C EQUAL THE MODEL NUMBER IN THE CONTROL CARD? LSTP1350
C NO. GO TO END OF MODEL PROCESSING. LSTP1360

175 IF(MODL.NE.MODELN) GO TO 250 LSTP1370
C YES LSTP1380
C COUNT RECORD READ. LSTP1390

NPATuNPAT+l LSTP1400
C LSTP1410
C IS THE FREQUENCY OF THE CURRENT PATTERN RECORD LSTP1420
C IN THE SPECIFIED FREQUENCY RANGE? LSTP1430
C LSTP1440
C BRANCH ON NSW (TYPE OF FREQUENCY SELECTiON) LSTPI450

GO TO (210200,190)tNSW LSTP1460
C 190 LSTP1470
C IS FREQUENCY GREATER THAN NTO? LSTPI480

19C IF(IFREOoGT.NTO) GO TO 240 LSTPI490
C 200 LSTP1500
C NO LSTPI5IO
C IS FREQUENCY LESS THAN NFROM? LSTP1520

200 IF(IFREO*LT.NFROM) GO TO 240 LSTP1530
C NO LSiP1540
C LSTP1550
C FREQUENCY IS IN SPECIFIED RANGE* LSTP1560
C LSTPI570
C IS THERE SPACE ON THE CURRENT PAGE TO PRINT THISLSTP15RO
C PATTERN? LSTPI! 0
C NO. GO TO SKIP TO A NEW PAGE. RETURN TO 215. LSTPI600

210 IF(NPCUR.EQ.NPPAGE) GO TO 80 LSTP1610
C LSTP1620
C YES LSTP1630
C ADD 1 TO PATTERNS LISTED. LSTP1640

215 LISTN=LISTN+1 LSTP1650
C ADD FREQUENCY OF THIS PATTERN TO FREO-SUM FOR LSTP1660
C THIS LIST. LSTPJ.670

LSTSUM=LSTSUM+IFREQ LSTP1680
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C COMPUTE PERCENT FOR THE FREQUENCY OF THIS LSTP1690

C PATTERN. LSTP1700

PERCNT=(DFLOAT(IFREO)I/FREQ)*IOO.ODO LSTP1710
C PRINT THIS PATTERN AND THE PERCENT VALUE JUST LSTP1720

C COMPUTED, LSTP1730
PRINT 220,IFRE0,PERCNT,(ISTATE(N),N=1,NYRS) LSTP1740

220 F0RMAT(2X,IH,FlI.4,3X,9112/ 124X99112)) LSTP1750

C ADD 1 O THE NUMBER OF PATTERNS PRINTED ON THIS LSTP1760

C PAGE. LSTP1770
NPCUR=NPCUR+1 LSTP1780

C LSTP1790

C CONTINUE LSTP1800
240 CONTINUE LSTPI810

C Go TO READ A RECORD. LSTP1820
GO TO 170 LSTP1830

C *LSTP1840

C ***LSTP1850

C LSTP1860
C THE MODEL NUMBER. IN THE RECORD JUST READ FROM LSTP1870
C THE INPUT FILE DOES NOT EQUAL THE MODEL NUMBER LSTP18BO
C IN THE CONTROL CARD. LSTP1890

C HAVE ANY PATTERNS FOR THE MODEL SPECIFIED IN THELSTP1900

C CONTROL CARD BEEN READ? LSTPI91o

250 IF(NPAT.EO.O) GO TO 350 LSTP1920
C YES LSTP1930

C SET UNPROCESSED RFCORD IN CORE SWITCH. LSTP1940

KSKIP=1 LSTP1950
GO TO 255 LSTP1960

C 254 LSTP1970
C EOF ON READ LSTP1980
C REWIND INPUT UNIT. LSTPI990

254 REWIND ITAPE LSTP2000
C PRINT SUMMARY INFO. LSTP2O1O
C COMPUTE PERCENT FOR SUM FOR THIS LIST. LSTP2020

255 PFRCNTx(DFLOAT(LSTSUM)/FREQ)*100.ODO LSTP2030

C PRINT SUMMARY DATA FOR THIS LIST. LSTP2040

C SKIP TO A NEW PAGE IF NECESSARY. LSTP2050
IF(UNPCUR*NLPAT+4),GT.(NPPAGE*NLPAT)) PRINT 90,IDENT LSTP206O
PRINT 260,LSTSJM,PERCNTLISTN LSTP2070

260 FORMATf//lX ,19,F11.4,3X,112,17H PATTERNS LISTED.) LSTP2080
PFRCNT=100.0 LSTP209O

PRINT 270,NFREQtPERCNTtNPAT LSTP2100
270 FORMAT(2X,IBFll.4,3XIl2,16H PATTERNS TOTAL.) LSTP2110

C GO TO READ NEXT CONTROL C"RD. LSTP2120
GO TO 40 LSTP213O

C LSTP2140

C 300 LSTP2150

C YES - THE RANGE SPECIFICATION IS ILLEGAL. LSTP2160
C PRINT ERROR IN CONTROL CARDS MESSAGE. LSTP2170

300 PRINT 310,NFROM#NTO LSTP2180

310 FORMAT(37HILSTPAT..CONTROL CARD ERROR. NFROM x ,11295Y.7H NTO x 9 LSTP2190
1112) LSTP2200

C EXIT LSTP2210
STOP LSTP2220

C 350 LSTP2230
C NO - MODEL NUMBER IN CONTROL CARD GOES NOT MATCHLSTP2240

C TAPE MODEL NUMBER. LSTP2250
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C PRINT ERROR MESSAGE. LSTP2260

350 PRINT 3609MODELNtMODL LSTP2270
360 FORMAT(22HlLSTPATooCARD MODEL NOtIl1t5Xt14H TAPE MODEL NO9112) LSTP2280

C EXIT LSTP2290
STOP LSTP23Oo

C LSTP2310
C REFERENCE LIST* LSTP2320

LSTP2330

~. CSUBROUTINE ARGUMCNTS. LSTP2340
LSTP2350

C IYRS - ARRAY FOR LIST OF YEARS. EACH ELEMENT IS READ AND PRINTEDLSTP2360
C AS AN A4 FIELD. THEREFORE THE DATE MAY BE YEAR ONLY- 1969LSTP2370

C OR MONTH AND YEAR- 6-69. LSTP2380
C, ISTATE - ARRAY FOR LIST OF STATE NUMBERS* LSTPZ390
C LSTP2400

C OTHER VARIABLES, LSTP2410
c LSTP2420
C IDENT - ARRAY FOR HEADING TO IDENTIFY MODEL. 430A4). LSTP2430
C 1TAPE - INPUT UNIT, LSTP2440

C KSKIP - 0 NO UNPROCESSED DATA RECORD IN CORE. LSTP2450
C I AN UNPROCESSED DATA RECORD IS IN CORE- THIS WILL OCCUR LSTP2460
C WHEN THERE IS A MODEL CHANGE IN THE INPUT RECORDS* LSTP2470
C LISTN - NUMBER OF PATTERNS WISTEDo LSTP2480

C LSTSUM - SUM OF FREO FOR PATTERNS LISTED* LSTP2490
C NYRS - NUMBER OF TIME PERIODS t,;O STATE NUMBERS. LSTP2500
C NPAT - NUMBER OF UNIQUE PATTERNi READ FOR A MODEL* LSTP2510
C NFREQ - NUMBER OF CkSES IN THE MODEL. LSTP2520
C NFRO - FROM AND TO VALUES FUR FREQUENCY LSTP2530
C NTO - RANGE TO BE PRINTED. LSTP2540
C NSW - SET ON BASIS OF NFROM AND NTO VALUES. LSTP2550
C IPRINT ALL PATTERNS. LSTP2560
C 2wPRINT ALL PATTERNS WHOSE FREQGENFRrM. LSTP2570
C 3-PRINT ALL PATTERNS WHERE NFROM*LE.FREQLE.NTO* LSTP2580

END LSTP2590
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SUBROUTINE NUDATE(MONTHMYEARtNUMMONUMYR) NUDAO001
C NUDAO020

C THE NEW DATE ROUTINE WILL INCREMENT THE bATE IN NUDAO030

C THE S VECTOR NAME BY THE MONTH AND YEAR FACTORS NUDAO040

C OF THE P MATRIX BEING USED IN THE SXP OPERATIONaNUDAO05O
C NUDAO060

C DATA STATEMENT SETTING UP MLIST-AN ARRAY NUDAO070
C CONTAINING 12 MONTH NAMES 3 CHARACTERS EACH. NUDAOOBO

DIMENSION MLIST(12) NUDAO090
DATA MLIST/48HJAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC / NUDA0100

C DATA STATEMENT SETTING UP LITERAL ZERO WORD FOR NUDA0110
C USE IN BINARY-HEX CONVERSION. NUDAO1O

DATA NZERO/4H000/ NUDA0130
C ***NUDAO140

C *NUDA0150
C INCREMENT MONTH NUDA0160
C SET MONTH INCREMENT CARRY OVER VARIABLE TO ZERO9NUDAOI7O

NADD=O NUDAO180
C IS THE MONTH INCREMENT VALUE EQUAL ZERO? NUDAO190
C YES. MONTH WILL NOT CHANGE. GO TO S;NCREMENT YR. NUDA0200

IF(NUMMO.EQ.O) GO TO 50 NUD0210
C NO NUDAO220
C IS THE ENTRY PASSED IN THE MONTH FIELD IN THE NUDA0230
C MONTH LIST? NUDA0240

DO 20 Ixl,12 NUDA0250
IF(MONTH*EQ.MLIST(l)) GO TO 30 NUDA0260

20 CONTINUE NUDA0270
C NO NUDAO280
C PRINT MESSAGE THAT MONTH DID NOT MATCH. NUDAO290

PRINT 25,MONTH NUDA0300
25 FORMAT150H NAME IN MONTH DOES NOT MATCH ANY NAME IN MLIST, ,A4) NUDA0310

C CONTINUE. NUDA0320
GO TO 50 NUDA0330

C YES NUDA0340
C MONTH MATCH. NUDA0350
C NEW MONTH POSITION EQUALS OLD MONTH POSITION NUDA0360
C PLUS MONTH INCREMENT. NUDAO37O

30 I=I+NUMMO NUDA0380
C IS THE SUBSCRIPT LESS THAN OR EQ 12? NUDA0390
C YES. CURRENT SUBSCRIPT VALUE IS NEW MONTH NUMBERNUDA0400

IFCI.LE.12) GO TO 40 NUDA0410
C NO NUDA0420
C SET CARRY OVER VALUE FOR YEAR. NUDA0430

NADD=l NUDA0440
r A DJUST MONTH LIST SUBSCRIPT. NUDA04 50

I=MOD(I12) NUDAG460
C REPLACE INPUT MONTH ENTRY BY NEW MONTH. NUDA0470

40 MONTH=MLIST(1) NUDA0480
C *NUDA0490
C ***NUDA0500
C *NUDA0510
C INCREMENT YEAR NUDA0520
C TOTAL YEAR INCREMENT EQUALS MONTH CARRY OVER NUDAO530
C PLUS INPUT YEAR INCREMENT. NUDA0540

50 NADD=NADD+NUMYR NUDA0550
C IS THE TOTAL YEAR INCREMENT ZERO? NUDA0560
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C YES NUDA0570
C RETURN NUDA0580

IF(NADD*EO.O) RETURN NUDAO590
C NO NUDA0600
C CONVERT EACH CHARACTER IN THE INPUT YEAR NUDA0610
C ARGUMENT FROM A HEXADECIMAL TO A BINARY NUDA0620

CHARACTER* NUDA0630
NYR=MYEAR-NZERO NUDA0640
N1ZNYR/2**24 NUDA0650
NYRaNYR-N*2**24 NUDA0660
N2zNYR/2**16 NUDA0670
NYRzNYR-N2*2**16 NUDA0680
N3=NYR/2**8 NUDA0690
N4=NYR-N3*2**8 NUDA0700

C NUDA0710
C COMBINE THESE BINARY CHARACTERS INTO A TOTAL NUOA0720
C BINARY YEAR VALUE AND ADD THE TOTAL YEAR INCRE- NUDA0730
C KENT. NUDA0740

NYR=NI*1000+NZ*100+N3*1O+N4+NADD NUDAO750
C CONVERT THE INCREMENTED YEAR FROM A BINARY VALUENUDA0760
C TO BINARY CHARACTERS. NUDA0770

NKuNYR/1O00 NUDAO780
NYR=NYR-NI*IO00 NUDA0790
N2=NYR/100 NUDA0800
NYR=NYR-N2*100 NUDA0810
N3=NYR/1O NUDA0820
N4=NYR-N3*1O NUDAO830

C COMBINE THESE BINARY CHARACTERS AND THE WORD NUDA0840
C CONTAINING ZERO CHARACTERS TO FORM THE HEXADECI-NUDA0850
C MAL VALUE OF THE NEW YEAR. NUDAO60

MYEAR=Nl*2**24+N2*2**16+N3*2**8+N4+NZERO NUDA0870
C RETURN NUDA0880

RETURN NUDA0890
C *NUDA0900

C ***NUDA0910
C IOTE: NUDA0920
C THE HEXADECIMAL CHARACTER FOR A SINGLE DIGIT 0-9NUDA0930
C MINUS THE HEXADECIMAL CHARACTER FOR 0 GIVES THE NUDA0940
C BINARY VALUE OF THE DIGIT. NUDA0950
C HEXADECIMAL BINARY NUDA0960
C 0 11110000 00000000 NUDA0970
C 1 11110001 00000001 NUDA0980
C 2 11110010 00000010 NUDA0990
C NUDA1000
C = •NUDA1010

C NUDA1020

C 11111001 00001001 NUDA1030
C NUDA1040

C REFERENCE LIST, NUDA1050
C SUBROUTINE ARGUMENTS. NUDA1060
C NUDA1070

C MONTH - THE S VECTOR NAME MONTH FIELD. THIS WILL BE THREE NUDA10O
C CHARACTERS, LEFT JUSTIFIED. NUDAI090
C MYEAR - THE S VECTOR NAME YEAR FIELD, THIS WILL E 4 CHARACTERS. NUDA110
C NUMMO - P MATRIX MONTH INCREMENT. NUDA1110
C NUMYR - P MATRIX YEAR INCREMENT. NUDA1120

END NUDA1130
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SUBROUTINE POSFWDIIDTAPEKTYPENAMEXNLXLABELX) POSF 010
C POSF 020
C THIS POSITION FORWARD SUBROUTINE WILL READ THE POSF 030
C LABEL OF THE SECOND S OR THE FIRST P DEPENDING POSF 040
C ON THE KTYPE INPUT VALUE. FOR AN S CALL THE POSF 050
C INPUT IS EXPECTED TO BE GENDSP OUTPUT. POSF 060

C POSF 070
DIMENSION NAMEX(6),LABELX(l) POSF 080

C SET NUMBER OF S'S COUNTER. POSF 090
NS=l POSF 100

C READ TYPE WORD ONLY FROM NEXT RECORD OF IDTAPE. POSF 110
10 READ(IDTAPE)MTYPE POSF 120

C IS TYPE READ EQUAL TYPE REQUESTEC? POSF 130
IF(MTYPENE.KTYPE) GO TO 10 POSF 140

C YES POSF 150
C IS THIS A P MATRIX LABEL? POSF 160

IF(MIYPE,E0.3) GO TO 20 POSF 170
C NO POSF 180
C IS S COUNTER EQUAL 2? POSF 190

IF(NS.EO.2) GO TO 20 POSF 200
C NO POSF 210
C ADD I TO S COUNTER. POSF 220

NS=2 POSF 230
GO TO 10 POSF 240

C YES POSF 250
C FILE LOCATED. POSF 260
C BACKSPACE IDTAPE, POSF 270

20 BACKSPACE IDTAPE POSF 280
C READ ENTIRE LABEL RECORD, POSF 290

READ(IDTAPE)MTYPENAMEXNLXd(LABELX(I)I=1lNLX) POSF 300
C RETURN POSF 310

RETURN POSF 320
C POSF 330
C REFERENCE LIST. POSF 340
C SUBROUTINE ARGUMENTS. POSF 350
c POSF 360
C IDTAPE - THE INPUT UNIT NUMBER. INPUT ARGUMENT.POSF 370

C KTYPE - THE ARRAY TYPE TO BE POSITIONED TO, INPUT ARGUMENT*POSF 380
C NAMEY - THE NAME OF THE ARRAY. VALUE RETURNED*POSF 390
C NLX - THE NUMBER OF WORDS IN THE LABEL. VALUE RETURNEDoPOSF 400
C LABELX - THE LABEL OF THE ARRAY. VALUE RETURNEDPOSF 410

END POSF 420

It
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SUBROUTINE POSINP(IOTAPEtKTYPEgKFILENLLABEL) POSIO010
C POSIO020
C POSINP POSIO030
C THIS ROUTINE WILL POSITION AN INPUT TAPE(WRITTENPOSIO00
C IN THE FLOW M3DEL FORMAT) TO THE FILE NAMED POSIO0so
C KF!LE. THE FILE TYPE AND LABEL INFORMATION WILL POSIO060
C BE RETURNED FOR POSSIBLE USE BY THE CALLING POS10070
C ROUTINEo THE TAPE WILL BE IN POSITION FOR A READPOSIOO80
C OF THE FIRST DATA RECORD* POSIOO9O
C POSIO00
C THIS ROUTINE WILL POSITION FROM THE RECORD READYPOSIOIlO
C TO BE READ AT THE TIME THE ROUTINE IS CALLED. POSIOI2O
C THERE WILL BE A TAPE REWIND ONLY WHEN A TYPE 40 POSIO130
C RECORO'IS READ. THIS PROCEDURE WILL AVOID POSIO140
C EXCESSIVE REWINDS WHEN SEQUENTIAL ARRAYS ARE POSIOI5O
C BEING USED IN SUCH A WAY AS TO REQUIRE POSINP POSIO160
C CALLS TO LOCATE THEM BY NAME* POSIO17O
C POSIO180

DIMENSION KFILEI6),NFILE(6),LABELIM) POSIO19O
C SET NUMBER OF FILES ON TAPE AND NUMBER OF FILES POSIO200
C READ TO ZERO. POSIO210

NFILES*O POSIO220
KNT=O POSIO230

C HAS NFILES BEEN READ FROM TYPE 40 RECORD? POSIO240
5 IFINFILESEO.O) GO TO 10 POSIO250

YES POSI0260
C HAVE ALL FILES BEEN READ IN THIS CALL OF THE POSIO270
C POSITION INPUT OPERATION. POSIO280

8 IF(KNT.GE.NFILES) GO TO 60 POSI02vO
C NO POSIO300
C ALL FILES HAVE NOT BEEN READ. POSIO310

READ A LABEL RECORD, POSi0320
10 READ(IDTAPEEND40ERR=5O)KTYPENFILENL,(LABEL(1),I=INL) POSI0330

C ADD I TO NUMBER OF FILES READ. POSI0340
KNT-KNT+1 POSIO35q

C IS THIS A TYPE 40 RECORD? POSIO360
IF(KTYPE.EO.40) GO TO 70 POSIO370

C NO POSIO360
.C POSI0390
C IS THIS THE FILE REQUESTED*.. POSIO400

DO 20 Kul.6 POSIO410
lF(NFILE(K).NE*KFILE(K)) GO TO 30 POSIO420

20 CONTINUE POSIO430
C, YES. POSI0440
C RETURN POSIO450

RETURN POSIO460
C POSI0470
C NO, POSiO480
C THIS IS NOT THE FILE REQUESTED. POSI0490
C PASS DATA RECORDS FOR THIS FILE. POSI0500
C READ TYPE FIELD ONLY FROM A RECORD. POSIOSO

30 READ(IDTAPE9END=40,ERRm50)KTYPE POSI0520
C IS TYPE CODE AN ARRAY END CODE? POSIO530

C YES, GO TO CHECK NUMBER OF FILES READ. POSIO540
IF(KTYPEGT.23) GO TO 5 POSIO550

C NO POSIO560
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GO ir 30 POSIO570

C END BRANCH ON READ, POSIO580
C PRINT MESSAGE. POSI0590

40 PRINT 41,IOTAPEKFILE POSI0600
41 F(IRMAT(46H TAP2 MARK READ BY POSINP FOR TAPE AND FILE ,I4,4X,6A4POSI0610

1) PDST0620

C EXIT POSO')3G
STOP POSIQ640

C ERR BRANCH ON READ. POSI0650
C PRINT MESSAGE. POSIO660

50 PRINT 51,IOTAPEtKFILE POSI0670
51 FORMAT(42H ERROR READ BY POSINP FOR TAPE AND FILE = 914t4X?6A4) POSI0680

C EXIT POSIO690
STOP POSIO700

C YES POSIO710

C ALL FILES ON THIS TAPE HAVE BEEN READ. POSIO720
C PRINT MESSAGE: REOUESTED FILE IS NOT ON THIS POSIO730
C TAPE. POSI0740

60 PRINT 61,KFILEtIDTAPE Pl3SI0750
61 FORMAT( 6H FILE ,6A4.13H NOT ON TAPE ,14) POSIO760

C EXIT POSIO770
STOP POSI0780

C TYPE 40 RECORD WAS JUST READ, POSI0790
C SAVE FILE COUNT FROM TYPE 40 RECORD. POSIO00

70 NFILES=LABC-L(1) POSI081)
C REWIND IDTAPE. POSI0829

REWIND IDTAPE POS10831
GO TO 8 POST0840

C POSI0850
C REFERENCE LIST. POSI0860
C SUBROUTINE ARGUMENTS. POSIO870
C POSIO880

IDTAPE THE INPUT UNiT NUMBER* INPUT ARCUMENT.POSI0890
C KTYPE - THE TYPE OF ARRAY POSITIONED TO* VALUE RETJRNED.POSIO900
C KF!LE - THE ARRAY NAME .TO BE POSITIONED TO. INPUT ARGUMENTPOSIO910

C NL - THE NUMBER OF WORDS IN THE LABEL. POST0920

c LABEL - THE LABEL OF THE ARRAY* VALUE RETURNEDePOSI09;u
C POSIO940
C, OTHER VARIABLES. POSI0950
C POSI0960

C NPILES - NUMBER OF FILES ON TAPE. TO BE READ FROM TYPE 40 RECORD, POS10970
C VALUE WILL BE ZERO IF TYPE 40 RECORD HAS NOT BEEN READ. POSIO980
C KNT - NUMBER OF FILES READ POSIO990
C NFILE - NAME OF ARRAY JUST READ. POSI1000

END PoSIOIc
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SUBROUTINE PRINTD (NFILENLLABELtISNtISVECIDTAPEKSW) PRNTDO1O

C PRNTDO20
C CALLED BY SUBROUTINE READSP. PRNTDO3O

C PRNTD040
C THIS IS THE STANDARD IPRINTDI SUBROUTINE WHICH PRNTDO50

C WIL L PRNTDO60
C (1) READ THE D MATRIX DATA RECORDS# PRNTDOTO
C (2) READ THE D MATRIX END LABEL# AND PRNTDO80
C (3) RETURN TO THE READSP SUBROUTINE. PRNTDODO
C PRNTD100
C IN ORDER TO PRINT THE D MATRICES FOR A GIVEN PRNTD11O
C MODEL IN ONE OR MORE SPECIFIC FORMAYSt A'PRINTD'PRNTD120
C SUBROUTINE FOR THAT MODEL MUST BE WRITTEN. THIS PRNTD13O
C NON-STANDARD 'PRINTOI SUBROUTINE MUST DUPLICATE PRNTD14O
C ALL STATEMENTS IN THE STANDARD SUBROUTINE. THE PRNTD150

C $CONTINUE' STATEMENTS INDICATE THE POSITIONS IN PRNTDI6O
l THE PROGRAM WHERE THE STATEMENTS REQUIRED TO PRNTDI7O
C PRODUCE THE DESIRED PRINTED OUTPUT MUST BE PRNTDI80
C INSERTED. PRNTD190
C PRNTD200
C DO NOT REPLACE THE STANDARD IPRINTDO SUBROUTINE PRNTD210
C IN THE 'FLOMODI LIBRARY. USE THE CARD DECK OR A PRNTD22O
C PRIVATE LfBRARY FOR THE SPECIAL 'PRINTD PRNT0230
C SUBROUTINE. PRNTD240
C PRNTD250

IMPLICIT REAL*8(A-H*O-ZS) PRNTD260
DIMENSION ISN(I),ISVEC()ILABEL()1bNiILE(6) PRNTD270

C PLACE HEADING PRINT INSTRUCTIONS HERE. *PRNTD280CONTINUE PRNyTC290
C *PkNTD30O

C READ A D MATRIX RECORD. PRNTD310

10 READIIDTAPE)KTYPE9IROWtICNTP(ISN(1)tIsltICNT)t(ISVEC(I)tI=19ICNT) PRNTD320

C_ WAS THIS THE D MATRIX END LABEL. PRNTD330
IFKTYPE.GT*30) GO TO 20 PRNTD340

RECORD 4UST REID WAS A DATA RECORD. PRNTD350
C PLACE PRINT INS1RUCTIONS HERE FOR A ROW OF THE *PRNTD360
C MATRIXQ *PRNTD370

CONTINUE PRNTD380
C *PRNTD390
C GO TO READ THE NEXT RECORD. PRNTD400

GO TO 10 PRNTD410
C RECORD JUST READ WAS THE D MATRIX END LABEL. PRNTD42O

20 CONTINUE PRNTD430
C PLACE ANY END OF ARRAY PRINT INSTRUCTIONS HEREI.PRNTD440
C CONTINUE PRNTD450

, C *PRNTD460

C RETURN PRNTD470
RETURN PRNTD480

C PRNTD490
C REFERENCE LIST. PRNTD500

SUBROUTINE ARGUMENTS. PRNTD51O
C PRNTD520
C NFILE - AN ARRAY FOR THE NAME OF THE D MATRIX. PRNTD530
C NL - THE NUMBER OF INT*4 WORDS IN THE LABEL. PRNTD540
C LABEL - AN ARRAY FOR THE LABEL OF THE D MATRIX. PRNTD550
C ISN - THE ARRAY FOR THE LIST OF NON-ZERO COLUMNS IN A D MATRIX PRNTD560



-112-

C ROW. PRNTD570
C ISVEC - THE ARRAY FOR THE NON-ZERO ELEMENTS IN A D MATRIX ROW. PRNTD580
C IDTAPE - THE UNIT FROM WHICH THE D MATRIX IS TO BE READ. PRNTD590
C KSW - A PRINT OPTION SWITCH INCLUDED IN THE READSP CONTROL CARDPRNTD600
C IT IS USED TO SPECIFY A PRINT OPTION WITHIN A NON- PRNTD6IO
C STANDARD 'PRINTD' SUBROUTINE, PRNTD62O
C PRNTD630

END PRNTD640
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SUBROUTINE PRINTP (NFILENLtLABELISNPIDTAPEKSW) PRNTPO!O
PRNTP02O

C CALLED BY SUBROUTINE READSP, PRNTP030
C PRNTPO40

C THIS IS THE STANDARD 'PRINTPI SUBROUTINE WHICH PRNTPO5O
C WILL BE FOUND IN THE IFLOMOD' LIBRARY. IT WILL PRNTPOO

C (1) READ THE P MATRIX LIST OF ROWS PRESENT, PRNTPO70
C (2) READ THE P MATRIX LIST OF COLUMNS PRESENT, PRNTPO80
C (3) READ THE P MATRIX DATA RECORDS# PRNTPO90
C (4) READ THE P MATRIX END LABEL, AND PRNTPIOO
C (5) RETURN TO THE READSP SUBROUTINE. PRNTP1IO
C PRNTP12O
C IN ORDER TO PRINT THE P MATRICES FOR A GIVEN PRNTP13O
C MODEL IN ONE OR MORE SPECIFIC FORMATS, AIPRINTPtPRNTP140
C SUBROUTINE FOR THAT MODEL MUST BE WRITTEN. THIS PRNTP15O
C NON-STANDARD *PRINTPI SUBROUTINE MUST DUPLICATE PRNTP160
C ALL STATEMENTS IN THE STANDARD SUBROUTINE. THE PRNTPI7O
C 'CONTINUE' STATEMENTS INDICATE THE POSITIONS IN PRNTP180
C THE PROGRAM WHERE THE STATEMENTS REQUIRED TO PRNTP190
C PRODUCE THE DESIRED PRINTED OUTPUT MUST BE PRNTP200
C INSERTED. PRNTP210

PRNTP220
C DO NOT REPLACE THE STANDARD IPRINTPI SUBROUTINE PRNTP230
C IN THE IFLOMOD' LIBRARY. USE THE CARD DECK OR A PRNTP240
C PRIVATE LIBRARY FOR THE SPECIAL *PRINTP' PRNTP250
C SUBROUTINE. PRNTP260
C PRNTP270

IMPLICIT REAL*8(A-HtO-ZS) PRNTP28C
DIMENSION ISN(l)vPl)tLABEL(1),NFILE(6) PRNTP290

C READ THE P MATRIX LIST OF ROWS PRESENT RECORD. PRNTP300
READ(IOTAPE)KTYPEICNT,(ISN(I),I=IICNT),MODSWMODFAC PRNTP310

C PLACE HEADING / ROW LIST PRINT STATEMENTS HERE.*PRNTP320

CONTINUE PRNTP330
C *PRNTP340
C READ THE P MATRIX LIST OF COLUMNS PRESENT RECORDPRNTP350

READ(IDTAPE)KTYPEtICNT,(ISN(I)tI=,ItCNT)tNUMMONUMYR PRNTP360

C PLACE COLUMN LIST PRINT STATEMENTS HERE. *PRNTP370
CONTINUE PRNTP38O

C *PRNTP390
C READ A P MATRIX RECORD. PRNTP400

10 READ(IDTAPE)KTYPEIROWtICNT,(ISN(I)tI=1,ICNT)t(P(I)tI=1,ICNT) PRNTP410
C WAS THIS THE P MATRIX END LABEL* PRNTP420

IF(KTYPE.GT.30) GO TO 20 PRNTP430
C RECORD JUST READ WAS A DATA RECORD. PRNTP440
SPL ACE PRINT INSTRUCTIONS HERE FOR A ROW OF THE *PRNTP450

C MATRIX* *PRNTP460
CONTINUE PRNTP470

C *PRNTP480
C GO TO READ THE NEXT RECORD. PRNTP490

GO TO 10 PRNTP500
C RECORD JUST READ WAS THE P MATRIX END LABEL* PRNTP510

20 CONTINUE PRNTP520
C PLACE ANY END OF ARRAY PRINT INSTRUCTIONS HERE.*PRNTP530

CONTINUE PRNTP540
C *PRNTP550

C RETURN PRNTP560
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PZ rURN PRNTP570

C PRNTP580
C SUFROUTINE ARGUMENTS. PRNTP590
C ARGUMENT LIST* PRNTP600
c PRN P610

C NFILE - AN ARRAY FOR THE NAME OF THE P MATRIX. PRNTP620
C NL - THE NUMBER OF INT*4 WORDS IN TH LABEL. PRNTP630
C LABEL - AN ARRAY FOR THE LABEL OF THE P MATRIX. PRNTP640
C ISN - THE ARRAY FOR THE LIST OF NON-ZERO COLUMNS IN A P MATRIX PRNTP650
C ROW, PRNTP660
C P - REAL*8 ARRAY FOR THE NON-ZERO ELEMENTS It A P MATRIX ROW.PRNTP670
C IDTAPE - THE UNIT FROM WHICH THE P MATRIX IS TO BE READ* PRNTP680
C KSW - A PR!NT OPTION SWITCH INCLUDED IN THE READSP CONTROL CARDPRNTP690
C IT IS USED TO SPECIFY A PRINT OPTION WITHIN A NON- PRNTP700
C STANDARD IPRINTP' SUBROUTINE. PRNTP71O
C PRNTP720

END PRNTP730
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SUBROUTINE PRINTS (NFILENLLABELISNISVECIDTAPEtKSW) PRNTSO1O
C PRNTS020
C CALLED BY SUBROUTINE READSPo PRNTSO30
C PRNTSO0
C THIS IS THE STANDARD'PRINTSISUBROUTINE WHICH PRNTSOO
C WILL BE FOUND IN (HEIFLOMOD'LIBRARY, IT WILL PRNTS060
C (11) READ THE S VECTOR DATA RECORD, PRNTS070
C (2) READ THE S VECTOR END LABEL* AND PRNTSO8O
C (3) RETURN TO THE READSP SUBROUTINE* PRNTS090
C PRNTSIOO
C IN ORDER TO PRINT THE S VECTORS FOR A GIVEN PRNTSIIO
C MODEL IN ONE OR MORE SPECIFIC FORMATS, AIPRINTSOPRNTS120
C SUBROUTINE FOR THAT MODEL MUST BE WRITTEN. THIS PRNTSI3O
C NON-STANDARD 'PRINTS' SUBROUTINE MUST DUPLICATE PRNTS140
C ALL STATEMENTS IN THE STANDARD SUBROUTINE. THE PRNTS150
C 4CONTINUEt STATEMENT INDICATES THE POSITION IN PRNTS16O
C THE PROGRAM WHERE THE STATEMENTS REQUIRED TO PRNTSI70
C PRODUCE THE DESIRED PRINTED OUTPUT MUST BE PRNTSIRO
C INSERTED. PRNTS19O
C PRNTS200
C DO NOT REPLACE THE STANDARD SPRINTS' SUBROUTINE PRNTS21O
C IN THE 'FLOMOD' LIBRARY. USE THE CARD DECK OR A PRNTS220
C PRIVATE LIBRARY FOR THE SPECIAL 'PRINTS' PRNTS230
C SUBROUTINE. PRNTS240
C PRNTS250

IMPLICIT REAL*8(A-HtO-Z,$) PRNTS260
DIMENSION ISN(I),ISVECI1),LABELi1)tNFILE(6) PRNTS270

C READ S DATA RECORD PRNTS280
READ(IDTAPE)KTYPENFILLICNT,(ISN(I),IulICNT),(ISVEC(I),I1lICNT)PRNTS290

C READ S END LABEL PRNTS300
READ(IDTAPE)KTYPENFILLtNFILLISUMNFILL PRNTS31O

C PLACE PRINT INSTRUCTIONS HERE. *PRNTS320
CONTINUE PRNTS330

C *PRNTS340
C RETURN PRNTS350

RETURN PRNTS360
C PRNTS370
C REFERENCE LIST. PRNTS380
C SUBROUTINE ARGUMENTS* PRNTS390
C PRNTS400
C NFILE - AN ARRAY FOR THE NAME OF THE S VECTOR. PRNTS410
C NL - THE NOMBER OF INT*4 WORDS IN THE LABEL. PRNTS420
C LABEL - AN ARRAY FOR THE LABEL OF THE S VECTOR. PRNTS430
C ISN - THE ARRAY FOR THE LIST OF STATES IN THE S VECTOR. PRNTS440

.SVD ARAY FOa THE EL-MCNTC !.. THE S VECTOR PRNTS4SO
C IDTAPE - THE UNIT FROM WHIC14 THE S VECTOR IS TO BE READ. PRNTS460
C KSW - THIS IS A PRINT OPTION SHITCH INCLUDED IN THE REAOSP PRNTS470
C CONTROL CARD, IT 'tS USED TO SPECIFY A PRINT OPTION WITHINPRNTS460

C A NON-STANDARD 'PRINTS' SUBROUTINE. PRNTS490
C PRNTS500

END PRNTS510
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SUBROUTINE READIN(IDTAPE,IDENTIROW,ICOLKOUNT,INPSW) RDIN 010
C RDIN 020
C THIS ROUTINE WILL READ STAIE NUMBER PAIRS IN THERDIN 030
C STANDARD FORMAT. RDIN 040
C IF THE SOURCE DATA EXISTS IN A DIFFERENT FORMATRDIN 050
C A SPECIAL READIN SUBROUTINE MAY BE WRITTEN. DO RDIN 060
C NOT REPLACE THE STANDARD READIN SUBROUTINE IN RDIN 070
C THE IFLOMODI LIBRARY. USE THE CARD DECK OR A RDIN 080
C PRIVATE LIBRARY FOR THE SPECIAL READIN ROIN 090
C SUBROUTINE. RDIN 100
C INPSW HAS BEEN SET TO ZERO IN GENDSP, RDIN 110
C RDIN 120

READ(IDTAPE, END=20)IDENTtIROW,ICOLKOUNT RDIN 130
RETURN RDIN 140

C EOF READ ON INPUT TAPE. RDIN 150
20 INPSW=1 RDIN 160

RETURN RDIN 170
c RDIN 180
C REFERENCE LIST. RDIN 190
C SUBROUTINE ARGUMENTS. RDIN 200
C RDIN 210
C IDTAPE - INPUT ARGUMENT. FORTRAN UNIT NUMBER WHERE STATE PAIR RDIN 220
C RECORDS ARE LOCATED. RDIN 230
C IDENT - PAIR MODEL NUMBER, THIS VALUE IS RETURNED. RDIN 240
C iROW - ROW NUMBER OF STATE NUMBER PAIR. THIS VALUE IS RETURNED, RDIN 250
C ICOL - COL NUMBER OF STATE NUMBER PAIR. THIS VALUE IS RETURNED. RDIN 260

KOUNT - FREQUENCY FOR STATE NUMBER PAIR. THIS VALUE IS RETURNED. RDIN 270
C INPSW - INPUT VALUE WILL BE ZERO. IF A DATA RECORD IS READ, THE RDIN 280
C OUTPUT VALUE WILL BE ZERO. IF AN END OF FILE CONDITION RDIN 290
C OCCURS ON THE INPUT UNIT, THE VALUE RETURNED WILL BE ONE.RDIN 300

END RDIN 310

I

[
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SUBROUTINE READSP(ISNISVECtPLABEL) RDSPOOlO
C RDSPOO20
C CALLS POSINP, PRINTD, PRINTS, PRINTP RDSPOO30
C RDSPO040
C THIS IS A GENERAL PURPOSE D-S-P READ ROUTINE, RDSPOO5O
C THIS ROUTINE WILL BE CALLED WHEN SPECIAL PURPOSERDSPOO6O
C PRINTS FOR A GIVEN MODEL ARE REOUIRED. RDSPO070
C RDSPOO8O
C ONE CONTROL CARD IS REOUIRED FOR EACH SET OF RDSPOO9O
C CONSECUTIVE ARRAYS-ON AN INPUT UNIT-THAT ARE TO RDSPOIO
C BE PRINTED. RDSPOI10
C A BLANK CONTROL CARD IS OSED TO RETURN CONTROL RDSPO120
C TO THE CALLING PROGRAM. RDSPO130
C THE CONTROL CARD FIELDS ARE RDSPOI40
C IOTAPE - COL 1-6 (16) FORTRAN INPUT UNIT NUMBER.RDSP0150
C NFILE - COL 7-30 (6A4) ARRAY NAME OF FIRST OF RDSPO160
C 'NUMVCl FILES TO BE PRINTED UNDER ROSPO1O
C CONTROL OF THIS CARD. RDSPOI8O

.C NUMVC - COL 31-36 (16) RDSPOI90
C +N = THE NUMBER OF CONSECUTIVE ARRAYS RDSPO200
C TO BE PRINTED FROM lIDTAPEl RDSPO210
C STARTING WITH ARRAY 'NFILE'. RDSP0220
C 0 = PRINT OPERATION COMPLETED. RETURN.RDSP0230
C -1 = PRINT ALL ARRAYS ON THE TAPE. RDSP0240

C KSW - 1,2t,.vN USED IN PRINTD, PRINTS, RDSP0250
C PRINTP IF MULTI-PRINT OPTIONS ARE RDSPO260
C PROVIDED. RDSP0270
C RDSPO280

IMPLICIT REAL*B(A-HO-Zt$) RDSP0290
DIMENSION ISN(1),ISVEC(1) P(1)tLABEL(1),NFILE(6) RDSP0300

C READ FIRST PRINT CONTROL CARD, RDSPO310
READ 11,IDTAPENFILEtNUMVCtKSW RDSP0320

C SAVE INPUT UNIT NUMBER. RDSPO330
IDTAPX=IDTAPE RDSPO340

C REWIND IDTAPE* RDSP0350
REWIND IDTAPE RDSP0360
GO TO 12 ROSP0370

C READ FOR ALL ADDITIONAL CONTROL CARDS. RDSP0380
10 READ l1,IDTAPEtNFILENUMVCKSW RDSPO390
11 FORMAT(16,6A4,216) RDSP0400

C HAVE ALL PRINT CARDS BEEN PROCESSED? RDSPO410
C IF CARD IS BLANK, PRINT OPERATION IS COMPLETE. RDSP0420

12 IF(NUMVCEQO,) GO TO 500 RDSP0430
C NO RDSPO440
C IS TAPE FOR CURRENT CONTROL CARD A DIFFERENT RDSPO450
C TAPE FROM ONE IN PREVIOUIS CONTROL CARD? RDSP0460

IF(IDTA( X,NE.IDTAPE) GO TO 13 RDSP0470
C NO RDSPO480
C IS POSITIONING TO A NAMED FILE ON IDTAPE RE- RDSP0490
C OUIRED? RDSPOSO

IF(NUMVCNE*(-I)) GO TO 14 RDSPC510
C NO RDSPO520
C ALL FILES ON THE INPUT TiPE WILL BE PROCES!,'.D. RnlP0530
C REWIND IDTAPE R(..)0540

REWIND IDTAPE RDSP0550
C GO TO READ FIRST LABEL. RDSPO360
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GO TO 410 RDSPO570
C 13 RDSP0580
C YES - THERE WAS AN INPUT UNIT CHANGE. OSP0590
C RFWIND PREVIOUS INPUT UNIT. RDSP0600

13 REWIND IDTAPX RDSPO610
C SAVE CURRENT INPUT UNIT NiUMBER. RDSP 0620

IDTAPX=IDTAPE RDSPO630
C REWIND CURRENT INPUT 1141T. RDSP0640

REWIND IDTAPE RDSPOL50
C ARE ALL FILES ON THIS TAPE TO BE COPIED? RDSPO660
C YES. GO TO READ FIRST LABEL, RDSPO670

IF(NUMVC.EQ.(-I)) GO TO 410 RDSPO680
C NO RDSPO690
C CALL POSINP TO LOCATE ARRAY NFILE ON UNIT RDSPO700
C IDTAPE. RDSPO71O
C IDTAPEtNFILE ARE INPUT ARGUMENTS. RDSP0720
C NLLABELKTYPE ARE RETURNED, RDSPO730

14 CALL POSI1P(IDTAPEtKTYPENFILENLtLABEL) RDSPO740
C USE KTYPE FROM FILE LABEL TO BRA.,-H TO 0, St OR RDSPO750
C P PRINT. RDSPO760

15 GO TO (fO0t20O03O)qKTYPE RDSP0770
C 100 RDSPO780
C D ROSP0790

100 CONTINUE RDSPO800
C CALL PRINTD ROSP0810

CALL PRINTD(NFILENLLABELISNISVECIDTAPEKSW) RDSP0820
GO TO 400 RDSPO830

C RDSP0840
C 200 RDSPO850
C S RDSPO860

200 CONTINUE RDSPO870
C CALL PRINTS RDSPO880

CALL PRINTS(NFILENLLARELtISNISVECIDTAPEtKSW) RDSPO890
GO TO 400 ROSPO900

C RDSPO91O
C 300 RDSP0920
C p RDSP0930

300 CONTINUE RDSPO940
C CALL PRINTP RDSP09SO

CALL PRINTP(NFILENLLAELtISNP 9IDTAPEKSW) RDSP0960
GO TO 400 RDSPO970

C END OF ARRAY RDSP0980
C DECREASE NUMBER OF ARRAYS TO BE PROCESSED BY RDSP0990
C ONE. RDSPlOOO

400 NUMVC=NUMVC-1 RDSP10O
C HAVE ALL ARRAYS BEEN PRINTED? RDSPIO20
C YES. READ NEXT CONTROL CARD. RDSP1O3O

IF(NUMVC.EQ.O) GO TO 10 RDSPI04O
C0 NO ADSP1050
C READ NEXT LABEL FROM IDTAPE. RDSPIO60

410 READ(IDTAPE)KTYPE.NFILENLd(LABEL(I)I=NLI RDSPIC7O
C IS THIS A DS, OR P BEGINNING LABEL? RDSP1080
C YES. GO TO BRANCH ON ARRAY TYPE. RDSPIO9O

IF(KTYPE.NE.40) GO TO 15 ROSPI100
C NO RDSP11IO
C THIS IS A TYPE 40 RECORD. THIS MEANS ALL FILES R0SPI120
C FOR THIS CARD HAVE BEEN PROCESSED. A TYPE 40 RDSPI130

[.



-119-

C RECORD IS A FLOMOD END OF FILE RECORD. RDSPI140
C REWIND IDTAPE. RDSP115O

430 REWIND IDTAPF RDSPI160
C GO TO READ NEXT CONTROL CARD. RDSPI17O

GO TO 10 RDSPI180
C 500 RDSPII90
C YES RDSPI200
C ALL PRINT CARDS PROCESSED* RDSP1210
C REWIND IDTAPE - LAST TAPE PRINTED FROM* RDSPI220

500 REWIND IDTAPX RDSP1230
C SKIP TO NEW PAGE ON PRINTER. RD3P1240

PRINT 510 RDSP1250
510 FORMAT(IHI) RDSP1260

C RETURN RDSP1270
RETURN RDSP1280

C RDSP1290
C REFERENCE LIST. RDSP1300
C SUBROUTINE ARGUMENTS. RDSP1310
C RDSP1320

C ISN - ARRAY FOR COLUMN NUMBERS IN A D ROW, ELEMENT NUMBERS IN RDSP1330
AN S VECTOR, P MATRIX ROW LIST, P MAThIX COLUMN LIST AND RDSP1340

C COLUMN NUMBERS IN A P ROW. RDSP1350
C ISVEC - ARRAY FOR COLUMN VALUES IN A D ROW - OR - ELEMENT VALUES RDSP1360
C IN AN S VECTOR* RDSP1370
C P - -ARAY FOR COLUMN VALUES IN A P RCW, RDSP1380
C LABEL - ARRAY FOR Dt So AND P LABELS& RDSP1390
C RDSP1400

END RDSP1410
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SUBRnUTINE SELPAT SE.LPO01O
I (IFROMITOtICURRMULYNVCODE SELPO02O
2 KSELKSELXtNINJ, SELPO030
3 KS) SELPOO4O

C SELPAT SELP0050
THIS SUBROUTINE WILL SELECT SPECIFIED PATTERNS SELPOO6O

C FROM A STATE PATTERN DISTRIBUTION TAPE AND WRITESELPO07O
C THE SELECTED PATTERNS ON AN OUTPUT TAPE. SELPO080
C THE PATTERNS NOT SELECTED WILL BE WRITTEN ON A SELPOO9O
C SEPARATE OUTPUT TAPE IF THIS OPTION IS SPECIFIEDSELPO100
C SELPOllO

DIMENSION IFROM(1),ITO(1),ICURR(1),MULT(1)tKSEL(ItKS(1) SELPO12O
1 PNVCODE(l) SELPO130
DIMENSION KSELX(NINJ) SELPO140

C READ OUTPUT UNIT 10o. KOUT1 FOR SELECTED PATTERNSSELPO150
C KOUT2 FOR PATTERNS NOT SELECTED. SELPO160

READ IGvKOUT1,KOUT2 SELPO170
C REWIND KOUT I. SELPO18O

REWIND KOUTi SELPO9O
C IF PATTERNS NOT SELECTED ARE TO BE WRITTEN, RE- SELP0200
C WIND KOUT 2. SELP0210

IF(KOUT2.NEO) REWIND KOUT2 SELPO220
C SET KRDSW2 TO INOICATE THERE IS NO PATTERN SEL- SELP0230
C ECTION DATA IN CORE. SELPC240

KRDSW2=1 SELP0250
C READ ID OF INPUT UNIT, INITIAL MODEL NO* MODEL SELP0260

C NUMBER INCREMEITS FOR OUTPUT, NUMBER OF MODELS SELP0270
C TO BE PROCESSED, LOCATION OF SELECTION DATA, ANDSELPO280
C NS-tIUMBER OF STATE NUMBERS PER PATTERN, SELP0290

100 READ 1O,KINPMODLI,INC1,INC2,NMODKROSW1,NS SELPO300
C HAVE ALL MODELS BEEN SPECIFIED... SELP0310
C YES, GO TO REWIND OUTPUT UNITS. SELPO320

IF(KINP.EO,) GO TO 600 SELPO330
% NO. SELP0340
C REWIND !NPUT UNIT. SELP0350

REWIND KINP SELP0360
C SET OUTPUT MODEL NUMBERS. SELP0370

MOUTI=MODLI+INCI SELP0380
MOUT2=MODLI+INC2 SELPO390

C IS PREVIOUS PATTERN !WFO TO BE USED,.. SELPO400
C NO. GO TO READ PATTERN SELECTION DATAc SELPO410

IF(KRDSWIEOI) GO TO 150 SELPO420
C YES. SELP0430
C HAS A SET OF PATTERN SELECTION DATA BEEN READ SELP0440
C DURING THIS SELPAT CALL? SELP0450
C YESe GO TO PROCESS INPUT TAPE, SELP0460

IF(KRDSW2.EQ.2) GO TO 200 SELP0470
C Nf3. SELP0480
C PRINT ERROR MESSAGE. SELP0490

PRINT 90,KINP,MODLI SELP0500
C EXIT SEI.P0510

STOP SELP0520
C SELP0530
C ***ySELP0540
C *SELP0550
C 150 SELP0560
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C READ PATTERN SELECTION DATA. SELP0570

C SELPO580
C READ KOPT - OPION TYPE. SELPO590
C NTFR - FROM TIME TO BE COMPARED* SELP0600
c NTTO - TO TIME TO BE COMPARED* SELPO6IO

150 READ 10,KOPT*NTFR*NTTO SELPO620
C BRANCH ON OPTION TYPE - KOPT. SELPO630

GO TO (15291569178)t KOPT SELP0640

C 152 SELP0650
C OPTION 1. SELPO660
C READ A LIST OF SINGLE TIME STATE NUMBERS. SELP0670
C READ LISTN - LENGTH OF LIST AND KSEL(1) - KSEL SELPO680
c ILISTN) - LIST OF STATE NUMBERS. SELPO690

152 READ 20LISTN,(KSEL(I)Ish1LISTN) SELP0700
GO TO 190 SELP0710

156 SELP0720

C OPTION 2. SELPO730
C READ A FAMILY SPECIFICATION AND G;NFRATE A LIST SELPO740

C OF SINGLE TIME STATE NUMBERS. SELPO750
C READ NV - NUMBER OF VARIABLES AND NVCODE(l) - SELP0760
c NVCOOE(NV) - NUMBER OF CODES DEFINED FOR EACH SELP0770

C VARIA9LE. SELP0780
156 READ 20,NVflNVCODE(nI~IzINV? SELP0790

C LET NVM FOUAL NUMBER VARIABLES MINUS I FOR LATERSELPO800
C INDEX USE. SELPOBIO

NVM=NV-1 SELPO820
C SELP0830
C COMPUTE MtJLT 1,RRAY FOR UIE IN STATE NtUMBFR GEN- SELPO840
C ERATION. SELPO85O
C MULT(NV)=1 SELPO860
C Mt)LT(NV-I)=NVCODE(NV) SELP0870
C MUILT(NV-2)=NVCODE(NV-I)*NVCODE(NVI SELPORO
C 0 SELP0890
C * SELPO900
C *SELP0910

C MJT( 1)=NVCODE(2)*NVCOI)E(3)*...*NVCODE(NV). SELP0920
C SELPO930

MULT(NV)=I SELP0940

IF(NV.EQ.1) GO TO 164 SELP0945
it=NV SELP0950
00 162 I=,NVM SELP0960
MULT(II-1)=MULT(II)*NVCIDE{II) SELPO970

162 11=11-I SELPO98O
C READ CODE RANGE FOR SEI.ECTION STATES. SELP0990
C REAG IFRnM ARRAY - FAMILY FROM VALUES FOR EACH SELPIOOO
C VARIAS.E. SELPiOIO

164 READ 3O,(IFRO(1),I=iNV) SELP1O20
C READ '0 ARRAY - FAMILY To VALUES FOR EACH VAR'-SELP1030
C ABLE. SELPZ040

READ 30,(ITO(1),,I=INV) SELPIC50
C SET ICURR(1) - ICURR(NV-1) FOUAL IFROM VALUFS. SELPI060

IF(NV.EQ.1) Go TO 169 SEL.P1065
)0 168 1=1,NVM SELP1070

168 I,JRR(I )=IFROM( I) SELP1080
C SET ICIRR(NV)=IFROM(NV) -1. SELPI09O

169 ICURR(NV)=IFROm(NV)-I SELPi100
C INUMBR=NV.'DO LIOPI CURRENTLY BEING INCREMENTED.SELPI110

I
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C (SEO1JENC- IS INNFR TO OUtTER O). SELP1120

I NUMBR =NV SELPI130
C THIS IS THE COUNTER FOR THE NUMBER OF ENTRIES INSELP1140
C KSEL. SELPLlSO

LISTN=O SELPI16O
C ***SELP1170
C *SELP1180
C THIS PROGRAM SEGMENT WILL CODE STATE NUMBERS SELPI19O
C FROM THE RANGE INFORMATION POR A FAMILY OF SELPI200
C NUMBERS. SELP1210
C SELP1220
C THE CONTROL PORTION OF THIS ROUTINE IS A NEST OFSELP1230
C DO LOOPS WHOSE DEPTH IS DETERMINED AT EXECUTION SELP1240
C TIME. DO STATEMENTS ARE NOT USED, SELP1250
C SELP1260

172 N(JMDO=NV SELP1270
C OVERALL 1DO1 LOOP. SELP1280
C COMPUTE VALUE FOR LATER USE IN DO STATEMENT. SELPI290
1100 NM1=NUKD-1 SELP1300

C IS THE CURRENT INDEX OF THE VARIABLE WHOSE DO SELP1310
C LOOP IS BEING INCREMENTED ECUAL YHE TO INDFX FORSELPI320
C THIS VARIABLE? SELP1330
1120 IF(ICURR(INJMBR).EO.ITO(INJMBR)) GO T01200 SELP1340

C NO, SELP1350
C ADD 1 TO CURRENT INDEX OF THIS VARIABLE. SELP1360

ICURA(INMBR)=ICURR(INUMBR)+1 SELP1370
C SELP1380
C WAS THE INDEX JUST INCREMENTED FOR THE INNERMOSTSELP1390
C DO... SELPI400

IFlINUMBR.EO.NUMDO) GO T01170 SELP1410
C NO, SELP1420
C FOR ALL DO'S WITHIN THE DO ,JUST UPDATED, RESET SELP1430
C THE CURRENT INDEX VALUES TO THE FROM INDEX SELP1440
C VALUES* SELP1450

fiFR=INUMBR+1 SELPI460
001150 N=NFR,NUMDO SELP1470

1150 ICURR(N)=IFROM(N) SELP1480
C INNERMOST DO WILL BE INCREMENTED NEXT. SELP1490

INUMBR=NUMDO SELP1500
C COMPUTE THE STATE NUMBER FOR THIS SET OF CURRENTSELP1510
C VALUES. SELP1520
C ISN = (ICURR(I)-I)*MULT(1) SELP1530
C +(ICURR(2)-l)*MULJL(2) SELP1540
C + off SELP1550
C 4(!CURR(NUMDO-I)-I4*"IULT("I..U"MDO-I) SELPi560
C + ICURR(NUMDO) SELPI5O
1170 ISN=O SELP1580

IFINV.EO.1) GO TO 1192 SELP1585
0nI190 N=1,NMI SELP1590

1190 ISN=ISN+(ICURR(N)-I)*MULT(N) SELP1600
1192 ISN=ISN+ICURR(NUMDO) SELP1610

C GO TO 00 LOOP' CONTINUE STATEMENT. SELP1620
GO TO 1299 SELP1630

C SELP1640
C YES SELP1650
C INUMR4TH DO LOOP CURRENT INDEX HAS REkCHED THE SELP1660
C TO INDEX VALUE. SELP1670
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C IS THIS THE OUTERMOST 00? SELP166O
1200 IFIINUMBR.Eg.1) GO T01220 SELP1690

C NO* SELPI700
C POVE OUT ONE MORE 00 LOOP. SELP1710

INUMBRwINUMBR-l SELP1720
GO T01120 SELP1730

C YES. SELP1740
C EXECUTION OF 00 LOOP NEST COMPLETE. SELP1750
C RETURN A -1 TO INDICATE NO FURTHER STATE NUMBERSSELP1740
1220 ISNK-1 SELP1770

C 'DO LOOP' CONTINUE STATEMENT. SELP1780
1299 CONTINUE SELP1790

C HAVE ALL STATE NUMBERS IN THIS SPECIFICATION SELPISOO
C BEEN GENERATED? SELPI81O

IF(ISN*EO.(-1)) GO TO 190 SELP1820
C NO SELP1830
C ADD I TO NUMBER OF ENTRIES IN LIST, SELP1840LISTNaLISTN+l 

SELP1850
C STORE NUMBER JUST GENERATED IN LIST. SELP1860

KSELfLISTN)=ISN SELP187O
GO TO 1120 SELPI880

C *SELP1890
C ***SELP1900
C SELP1910
C OPTION 3e SELP1920
C READ A LIST OF MULTI-TIME STATE NUMBERS. SELP1930
C READ LISTN - LENGTH OF LIST. SELP1940178 READ 1OLISTN SELP1950

C FOR LENGTH-OF-LIST TIMES, READ A SELECTION SELP1960
C PATTERN INTO THE TIME PERIODS SPECIFIED. SELP1970

DO 180 I=1LISTN SELP198O
180 READ 30,(KSELX(IvJ)9J2NTFRNTTO) SELP1990

C SELP2000
C SET KRDSW2 TO INDICATE A SET OF DATA SELECTION SELP201O
C INFO IS IN CORE, SELP2020

190 KRDSW2=2 SELP203O
C END OF READ SELECTION DATA. SELP2040
C *SELP205O
C ****SELP206O
C SELP20O
C PROCESS STATE PATTERN FREQUENCY TAPE. SELP2O80
C INITIALIZE COUNTERS SELP209O
C NUMBER OF PATTERNS READ. SELP21OO

200 NINP=O SELP2110
C NUMBER PATTERNS SELECTED. SELP2120

NOUTiO SELP2130
C NUMBER PATTERNS NOT SELECTED. SELP2140

NOUT2=O SELP2150
C READ A STATE PATTERN RECORD. SELP2160

250 READ(KINPtENO=550)MODRD,(KS(I)tI=,NS)IFREO SELP2170
C NO EOF SELP2180
C WAS THERE A MODEL CHANGE? SELP2190
C YES. GO TO END or MnDEL PROCESSING. SELP2200

IF(MODLINE.MODRD) GO TO 500 SELP2210
C NO SELP2220
C ADD I TO INPUT COUJNT, SELP?230

270 NINP=NINP+l SELP2240
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C BRANCH ON OPTION. SELP2250
IF(KOPT.EO,3) GO TO 320 SELP226O

C OPTIONS I AND 2. SELP2270
C DOES A STATE NUMBER IN ANY OF THE SPECIFIED TIMESELP2280

C PERIODS IN THE RECORD JUST READ MATCH AN OPTION SELP2290
C 1 OR 2 SELECTION STATE NUMBER? SELP2300
C GO TO 450 FOR MATCH. SELP2310

DO 300 J=NTFR,NTTO SELP2320
DO 290 I=ILISTN SELP2330
IF(KSIj)-KSEL(l)) 300,450,290 SELP2340

290 CONTINUE SELP2350
100 CONTINUE SELP2360

C IF FALLS THRU COMPARE, HAVE NON-MATCH. SELP2370
CO TO 400 SELP2380

C SELP2390
C OPTION 3. SELP2400
C DO THE STATE NUMBERS IN THE SPECIFIED TIME SELP2410
C PERIODS OF THE RECORD JUST READ MATCH ALL THE SELP2420
C CORRESPONDING SsATE NUMBERS IN AN OPTICN 3 SELP2430
C SELECTION PATTERN? SELP2.'O

320 DO 360 I=I,LISTN SELP2450
DO 340 J=NIFRNTTO SELP2460
IF(KS(J)-KSELX(I,J)) 400,340,360 SELP2470

340 CONTINUE SELP2480
C MATCH CONDITION IF FALL THRU THIS DO. SELP2490

GO TO 450 SELP2500
C SELP2510

360 CONTINIJF SELP2520
C UNMATCH IF FALL THRU THIS 00o. SELP2530
C SELP2540
C PROCESS NON-MATCH RECORD, SELP2550
C ADD 1 TO UNMATCHING COUNT. SELP2560

400 NOUT2=NOUT2+1 SELP2570
C IF UNMATCHING RFCORDS ARE TO BE WRITTEN, WRITE SELP2580
C PATTERN ON KOUT 2. SELP2590

IF(KOUT2.NE.O) WRITE(KOUT2)MOUT2,(KS(I),I=I,NS),IFREO SELP2600
C GO TO READ NEXT RECORD. SELP2610

GO TO 250 SELP2620
C SELP2630
C PROCESS MATCHING RECORD, SE1.P2640

C ADD 1 TO MATCHING COUNT. SELP2650
450 NOUTI=NOUTI+I SELP2660

C WRITE MATCHING RECORD ON KOUT 1. SELP2670
WRITE(KOUTL)MOUTI,(KS(1).I=INS),IFREO SELP2680

C GO TO READ NEXT RFCORD* SELP2690
GO TO 250 SELP2700

C SELP27IO
C CHANGE IN MODEL NUMBER. SELP2720
C DECREASE NUMBER OF MODELS PROCESSED BY I SELP2730

500 NMOD=NMOD-1 SELP2740
C PRINT INPUT MODEL NUMBER AND OUTPUT COUNTS FOR SELP2750
C THIS MODEL. SELP2760

510 PRINT BOMODLININPNOUTINOUT2 SELP2770
C ARE ADDITIONAL MODELS TO BE PROCESSED FROM THIS SELP2780
C TAPE? SELP2790
C NO. GO TO REWIND INPUT UNIT* SELP2800

IF(NMOD.LEO) GO TO 570 SELP2810
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C YES SELP2820
C PRO.P)ES NEXT MODEL SELP2830
C RESET INPUT MODEL NUMBER; NUMBER OF PATTERNS SELP2840
C READ AND SELECTED, OUTPUT MODEL NtUMZRS. SELP2850

MODLIuMODRD SELP2860
NINP=O SELP2810
NOUTIuO SELP2880
NOUT2wO SELP2890
MOUT1uMODL1+INC1 SELP2900
MOUT2=MODLI+INC2 SELP2910

C GO TO COUNI iNPUT RECORD. SELP2920
GO TO 270 SELP2930

C 550 SELP2940
C EOF ON READ. SELP2950
C SE7 NUMBER OF MODELS PROCESSED TO -1, SELP2960

550 NMOD=-1 SELP2970
GO TO 510 SELP2980

C 570 SELP2990
C ALL MODELS COMPLETE ON THIS INPUT TAPE. SELP3000
C REWIND INPUT UNIT. SELP3010

570 REWIND KINP SELP3020
C GO TO READ NEXT CONTROL CARD. SELP3030

GO TO 100 SELP3040
C YES SELP3050
C SELPAT RUN COMPLETE, SELP3060
C REWIND OUTPUT UNIT KOUTI. SELP3O70

600 REWIND KOUTI SELP308O
C IF.AN OUTPUT UNIT FOR NON-SELECTED PATTERNS WAS SELP30O
C DESIGNATED, REWIND KOUT2. SELP311O

IF(KOUT2*NEO) REWIND KOUT2 SELP3110
C PRINT END OF RUN MESSAGE. SELP3120

PRINT 70 SELP3130
C RETURN SELP3140

RETURN SELP3150
C SELP3160

10 FORMAT(716) SELP3170
20 FORMAT(16/(6112)) SELP318O
30 FORMAT(6112) SELP3190
70 FORMAT(22H SELPAT RUN COMPLETED.) SELP3200
80 FORMAT(14H END OF MODEL 916935H INPUT N..SELECTED..NOT SELECTED.. SELP3210

1,3112) SELP3220
90 FORMAT(74H PREVIOUS SELECTION INFO REQUESTED BUT NONE PRESENT. KINSELP3230

1P AND MODEL NO. = ,216) SELP3240
C SELP3250
C REFERENCE LIST, SELP3260
C SELP3270
C SUBROUTINE ARGUMENTS. SELP3280
C SELP3290
C IFROM - ARRAY FOR FROM INDEX VALUES OF VARIABLE DEPTH NESTED DOISSELP3300
C ITO - ARRAY FOR TO INDEX VALUES OF VARIABLE DEPTH NESTED DO'S. SELP3310
C ICURR - ARRAY FOR CURRENT INDEX VALUES OF VARIABLE DEPTH NESTED SELP3320
C DO'S. SELP3330
C MULT - ARRAY FOR THE VARIOUS PRODUCTS USED IN GENERATING A STATESELP3340
C NUMBER. SELP3350
C NVCODE - ARRAY FOR NUMBER OF CODES DEFINED FOR EACH VARIAHLE. SELP3360
C KSEL - ARRAY FOR SPECIFIC STATE NUMBER LIST. SELP3370
C KSELX - TWO DIMENSIONAL ARRAY FOR PATTERN LISTS. THE ARRAY SIZE SELP3380
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C IS VARIABLE. SELP3390
C NI - ROW SIZF OF KSELX, SELP3400
C NJ - COL SIZE OF KSELX, SELP3410
C KS - ARRAY FOR STATE NUMBER PATTERN. SELP3420
C SELP3430
C OTHER VARIABLES. St:LP3440
C SELP3450
C IFREQ - FREQUENCY OF LAST PATTERN READ. SELP3460
C INUMBR - NUMBER OF THE DO LOOP WHOSE INDEX IS CURRENTLY BEING SELP3470
C INCREMENTED, SELP34BO
C ISN - STATE NUMBER GENERATED DURING EXFCUTION OF CODE ROUTINE. SELP3490
C A VALUE OF -1 ISIRETURNEDOWHEN AL' NUMBERS HAVE BEEN SELP3500
C GENERATED. SELP3510
C INCI - INCREMENT FOR MODEL NUMBER FOR SELECTED OUTPUT. SELP3520
C INC2 - INCREMENT FOR MODEL NUMBER FOR UNSELECTED OUTPUT. SELP3530
c CSELP3540
C KINP - INPUT UNIT. SELP3550
C KOUTI - OUTPUT UNIT FOR SELECTED CASES. SELP3560
C KOUT2 - OUTPUT UNIT FOR CASES NOT SELECTED IF THEY ARE TO BE SELP3570
C WRITTEN ALSO. SELP35BO
C KRDSWI - 1.,READ STATE NUMBER SELECTION INFO* SELP3590
C 2,.USE STATE NUMBER SELECTION INFO FROM PREVIOUS READ, SELP3600
C KROSW2 - l..NO STATE SELECTION INFO IN CORE AT PRESENT TIME. SELP361O
C 2..THERE IS STATE SELECTION INFO IN CORE, SELP3620
C KOPT - OPTION NUMBER, SEL.P3630
C 1 - SELECT SPECIFIC STATE NUMBERS LISTED IN DATA CARDS. SELP3640
C 2 - SELECT SPECIFIC STATE NUMBERS GENERATED FROM A FAMILYSELP3650
C OF STATE NUMBERS SPECIFICATION. SELP3660
C 3 - SELECT SPECIFIC STATE NUMBER PATTERNS LISTED IN DATA SELP3670
C CARDS. SELP3680
C LISTN - NUMBER OF ENTRIES IN SELECTION LIST - KSEL OR KSELX. SELP3690
C MODLI - MODEL NUMBER OF FIRST MODEL NUMBER ON THIS INPUT TAPE. SELP3700
C MODRD - MODEL NUMBER OF LAST PATTERN READ, SELP3710
C MOUTI - MODEL NUMBER FOR OUTPUT OF SELECTED PATTERNS. SELP3720
C MOUT2 - MODEL NUMBER FOR OUTPUT OF PATTERNS NOT SELECTEO* SELP3730
C NTFR - FROM-TIME OF STATE NUMBERS TO BE CHFCKED AGAINST LIST. SELP3740
C NTTO - TO-TIME OF STATE NUMBERS TO BE CHECKED AGAINST LIST. SELP3750
C NINP - NUMBER OF PATTERNS READ, SELP3760
C NOUTI - NUMBER OF PATTERNS SELECTED, SELP3770
C NOUT2 - NUMBER OF PATTERNS NOT SELECTED. SELP3780
C NS - NUMBER OF STATE NUMBERS IN PATTERNo SELP3790
C NMOD - NUMBER OF MODELS ON THIS TAPE TO BE PROCESSED. THE SAME SELP38O0
C SELECTION PATTERNS WILL APPLY TO ALL MODELS ON A GIVEN SELP3810
C INPUT TAPE. SELP3820
C NV - NUMBER OF VARIABLES IN STATE NUMBER DEFINITION. SEL93830
C NUMDO - NUMBER OF DO LOOPS* THIS VARIABLE IS EOUAL NV. SELP3840

END SELP385O
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SIIBR(UTINE SMATXi(NDIMrOSNISVECKSNKSVFCSVFCJCOII-,PLABiELS, SMATO010

I LABELP) SMATOOO

C SMAT 0030
CMUI. fIPLY IDIA(;ONAL S MAIRIX TIMFS P MATRIX SMATO04(O

C TO OBTAIN 0 MATRIX. S M, AT00O

C THE ELEMFNTS OF THE I) MATRIX ARF SUMMED BY ROW SMAT0O060

C TO OBTAIN AN S VFCT(R SMAT0070

C SINCE S IS A DIAGONAL MATRIX. THERE WILL MF A SMATOORO
C ROW IN THE D MATRIX ONLY WHEN THERE IS A CORRE- SMATOO9O

C SPOkN9ING ROW IN BOTH THE INPUT S MATRIX AND THE SMA1OlOD

C P MATRIX. SMATOI 10
C SMATO1?0

IMPLICIT REAL*8(A-HtOZt$) SMATO130

DIMFNSION ISN(I)ISVEC( I)KSN(l),KSVEC(l)tSVEC(I),JCOL(l),P(l) SMATOI40

1 9LABFLS( l )LAHELP( ii SMATO 150
C KSVEC(1),SVFC(1) MUST BE EQUIVALENT IN MAIN PGM.SMATO16O

DIMENSION NAMFS(6) tNAM-P(6) ,NFILLA(6)eLl(30),L2(30) SMATOI7O

C SMATOLBO

C INITIALIZATION FUR THIS CALL. SMATOI90
c S RECORD TYPE VARIABLES. SMATO?00

KSBEG=2 SMATO? IC0
KSI)AT=22 SMA020?O
KSENO=2 SMAT0?30

C 0 RECORD TYPE VARIABLFS. SMAT0240
KI)BEG=1 SMAT0250
KD)AT=21 SMAT0260
KLEND=3l SMAT0270

C FLOHiOD END OF FILF RECORD. SMATO2R0
kNEXT40 SMAT0?90

C OTHER CONSTANIS, SMATO300
NFILL=l SMAT031(
DAIA KBLANK/4H / SMAT0320
D,' 1 I"1,6 SMATO330

I NFILL6(I)*KBLANK SMATO340
C SKIP TO A NEW PAGF ON PRINTER. SMATO350

PRINT 2 SMATO360

C READ OUTPUT TAPE ID AND POSITION. SMAT0370
READ 5,IOUT SMATO38O
REWIND IOUT SMAT03q

C SET INITIAL COUNT OF FILES ON OUTPUT UNIT TO SMAT0400
C ZERO. SMAT0410

NFILES=O SMAT0420
C ***SMAT)430

C *SMAT0440
C READ A CONTROL CARD. SMAT0450

10 READ 20,NAMESINPSNAMEPINPPtNITERtNPAIRSNJMPIODISK SMAT0460
C HAVF ALL ARRAYS BEEN PROCESSED? SMAT0470
C NO. GO TO LOCATE S MATRIX, SMAT0480

IF(NITER.NE.O) GO TO 30 SMAT0490
C YES. MULTIPLICATIONS COMPLETE FOR THIS CALL, SMATO500
C ADD I TO COUNT OF OUTPUT FILESo SMAT0510

NFILESwNFILES+I SMATO520
C WRITE FLOMOD END OF FILF RECORD, SMAT0530

WRITElOUT) KNEXTNFILL69NFILL#NFILES SMAT0540
C REWIND OUTPUT UNIT. SMAT0550

REWIND IOUT SMAT0560



C Iii~tj*SMA105i70
kFTlkNSMATO05ROC

C.SM AT C) i90
*c THF.Rt- ARE STILL ARRAYS 1O BF PRlICFSS,"4 SMAT0600

PROLF-SS IHE COINTROL CARP) JUST RFAl). SMAT0610)
INITIAL S AND P POSITIONING FOR THIS COWIRIIL SMAT06?0

C CARlD. SMAT0630
C LOCATF S MATRIX. SMAT0640

340 CALL PUSINP(INPS,KTYPI-,NAMFSNLStLAHELS) SMAT0650)
C RI-AD DATA RECORD AND) ENI LA8FI. SMAT0660)

3? ,AFAl)IINPS%)KTYPF. SMAT067)
1 NILLISC;NT,(ISN(I),Iz-1,ISCNT),(ISVFC(I),j-'4.ISCM I) SMAT0680)
RFIAOLINPS)KIYPF,NFILL ,NFILLINSUMtNFILL SMAT0)690

C ()RIT INPUT S NAMF AND SUM. SMAT0700
PRINT 39,NAMFSINSiM SMAT0710(

C TI-Si FOR TYPE POISITIONING RI-OUIRFDl FfOR P. SMAT07?()
IF(NPAIRS.(0I.0) 60l TO 50 SMAT0730

C P051 TiWN TO NAMFI) P. S-MAT0740
CALL POSINPI INPPKTYPFNAMFPNLPLAI4FLP) SMA10750)
60r TO 5? SMA T0760

L. Tl- TAPE WILL BF IN POSITION FOR THE NEXT Pe SMAT0770
C REAI) LABEL RFC:IRD. SMAT0780

SO RI-Al)(INPP)\T'PI,NAMFP,NLP,(LAbFLP(I),I=1,MILP) SMA10790)
C PASS P MATRIX ROW LIST kFCOkile SMA1OROG

5? RI-AN I KIPP) SMATOR IC
C PASS P MATRIX C.OLIJMN LIST RECOIRD. SMAT0flIO

READI INPP) SMATC)R30
C SM AT 0841
C SMATC)HSC
c RbAI) ARRAY NAMES FOR OUITPUT F) AND S. SMA10860

60 RFAD 70,NAMEPtNAMI-S SMATOH70
c SFT lip SMATXP IOFNT LINF FOR OUJTPUT1 LABELS. SMAT0RC

D)ATA LI/I'OHII MATRIX RI-SILTING FROM DIA1INAI. S MATRIX TIMFS P MAIRSMAToggo
IIX OIPERATIOIN COMAl 0900
2/,pL?/12HVH.1l0R (IF RlOw SUMS OIF P MATRIX RFSULl ING FROM DIAGONAL S %MA'fOqI o
3MATRIX TIMES P MATRIX OPERATION /SMAT0920

C SMAT0930
C CLIMPUJTI OUTPUIT LABEL LENGTH. SMAT094U)

NLS?=30+NLS+NLP SMAT0950
C SMAT0960
C WRIT- 1) BEGINNING; LAHFL ON TAPE. SMAT0970)

WRITE(IOlIlY)KOHFU,NAMEPNLS2,L1,(LAHFLS(I),I=1,NLS)(LAFLP(I),I=1,SMATJ9RO
I NIP) SMA1 0990

C SNMA TIC) )
C INITIAL VALIF OF NLJMKFR OF ROWS IN 1) IS 71-RD. SMAT1OI()

NPRI)WS=() SMATI1020
C INITIAL VALuEF OF NUMBER OF ILFMFNTS IN 0 7FRII.SMAT1030

Ni)L MTS0 SMAT I040
c IN111AL VALUE OF 5, SUiM IS ZFRO. SMATI0oS

NSI IN=0 SM~AT I oti
c ***'SMAT 107('

*SMAT1~oR(
C S MATRIX - P MATRIX MUILTIPLICATION. SmAllno9(
C SVAT1 100
C I =SlINSCRIPT FOR ISN.) LIST OF INPUT S MATRIX SMAT 111')
C ROIWS. SMAl11*?()
C K = SflHCR IPT F-OR JCOL, P AND KSVFC, I NPIJT P SMAl11:40
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C MATRIX ANO OUTPUT D MATRIX ELEMENT LIST AND SMATII40

C VALUES IN A ROW. SMA11150
12 = SUBSCRIP7 FOR KSVECs OUTPUT S ELEMENT SMAI160

C VALUES. INITIAL 12 VALUE WILL BE NOIM+I. SMATII7O
C 13 = SUBSCRIPT FOR OUTPUT R ELEMENT LIST IN KSN.SMATI11O

Imt SMATi190
12=NDIM SMAT1200
13=0 SMATI210

C READ A P RECORD SMAT1220
90 READ(INPP)KTYPEKROWJCNT,(JCOL(J),J=1,JCNT),(P(J),JZ4,JCNT) SMATI230

C WAS RECORD JUST READ THE P END LABEL? SMAT'.i'O
C YES. GO TO WRITE 1) END LABEL. SMAT150

IF(KTYPE.EO.33) GO TO 150 SMATI26O
C RECORD JUST READ WAS A P DATA RECORD. SMAT1270
C DOES CURRENT S ROW NUMBER EQUAL CURRENT P ROW SMATV?R)
C NUMBER? SMAT) 2'
C YES. GO TO MULTIPLY. SMATI OO

95 IF(ISN(I).EQ.KROW) GO TO 100 SMAT7,311)
C NO. SMAT1320
C IF S ROW NUMBER IS LESS THAN P ROW NUMBERt GO TOSMAT1330
C INCREMENT S ROW NUMBER SUBSCRIPT. SMAT1340

IF(ISN(I).LT.KROW) GO TO 125 SMAT1350
C P ROW NUMBER IS LESS THAN S ROW NUMBER. SMATI360
C GO TO READ NEXT P RECORD, SMATI370

GO TO 90 SMAT1380
C SMATI390
C S ROW AND P ROW MATCH. SMAT1400
C IS THE S VALUE ZERO? SMATi(10
C YES. GOl TO INCREMENT S SUBSCRIPT. SMATII20

100 IF(ISVEC(1).LE.O) GO TO 130 SMAT1430
C FLOAT INPUT S VALUE, SMAT1440

S-ISVEC(I) SMAT1450
C INITIAL VALUE OF ROW SUM IS ZERO. SMATI460

ISUi=0 SMATI470
C MULTIPLY AN ELEMENT OF S TIMES EACH ELEMENT OF SMAT1480
C THE CORRESPONDING ROW OF P TO GENERATE A ROW SMAT1490
C OF 0. SMAT1500

00 110 K=1,JCNT SMAT151O
C COMPUTE KITH ENTRY IN D MATRIX ROW. SMAT1520

KSVEC(K)=P(K)*S+,5D0 SMAT1530
C ACCUMULATE ROW SLIM, SMAT1540

110 ISUM=ISUM+KSVECiK) SMATI550
C SET K EQUAL NUMBER ENTRIES IN D ROW. SMAT1560

K=JCNT SMATI570
C ALL ELEMENTS IN THIS ROW OF P HAVE BEEN SMATI580
C PROCESSED, GO TO WRITE THIS D MATRIX ROW. SMAT1590

GO TO 128 SMAT1600
C SMAT1610
C S ROW NUMBER IS LESS THAN P ROW NUMBER. SMAT1620
C HAVE ALL S ELEMENTS BEEN PROCESSED? SMATI630
C YES. GO TO PASS P RECORDS. SMAT1640

125 IF(I*EOISCNT) GO TO 140 SMAT1650
C NO SMAT1660
C INCREMENT S ROW NUMBER SUBSCRIPT. SMAT1670

I-I+1 SMAT1680
C GO TO COMPARE S AND P ROW NUMBERS. SMATI690

GO TO 95 SMAT1700
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C SMAT1TIO
C ALL OLEMENTS IN P MATRIX ROW HAVE BEEN MULTI- SMAT1720
c PLIE0) !IMES S MATRIX ELEMENT, SMAT1730

I2R CONTINUE SMAT1740
C WRITE 0 MATRIX ROW, SMAT1I750

WRITEI I,)T)K[)[ATeKROWK,(JCOL(KK)KK"IK)b(KSVEC(KK) ,KKI ,K) SMAT1760
C INCREMENT COUNT OF ROWS IN n MATRIX, SMATIT70

N'RhjSNOROflWS+ SMAT1780
C INCREMENT COUNT nF ELEMENTS IN n MATRIX. SMAT1790

N'LirSNDLMIS+K SMATIBOO
C INCREMENT n'U~TPUT S VECTOR SUMR. SHATISIO

NSJM =NSIJM+ I SUM SMAT1820

C INCREMENT OUTPUT S SUBSCRIPTS, SMAT1830
12.12+1 SMAT1040
13"[3+1 SMATIA50

C STORE CURRENT ROW NUMBER AND SuM IN OIIUTPUT S. SAATIRSO
KSVEC1 12)-ISUM SMATIR7O
KSN(13),KROW SMAT18RO

C M-STCHING ROWS JUST PROCESSED, SMAT1BO0
C HAVE ALL S MATRIX ENTRIES BEEN PROCFSSED? SMATI900
C YES, GO TO POSITION TO EN' OIF P ARRAY. SMATII

130 iF(I*EQISCNT) GO TO 140 SMAT1920
C Nn, INCREMFNT S MATRIX INDEX. SMAT1930

121+1 SMAT1940
C GO TO RFAD NFXT P RFCORn. SMAT1950

GO TO 90 SMAT1960
C SMATi970
C RFAD REMAINING P RECORDS IF ANY, SMAT198O
C THIS IS JUSI SO TAPF WILL ALWAYS 6E POSITIONFD SMAT1990
C AFTER A P FND RFcORD AT THE FNI OF A MIILTIPLICA-SMAT2000
C TlION, SMAT2OIO

140 RFAI(INPP)KTYPF SMAT2020
IF(KTYPFFO,33) G Tn 150 SMAT2030
GiO TO 140 SMAT2040

C SMAT2050
C INPUT TAPE IS POSITIONFD FOR NEXT BEGINNING OF SMAT2060
C ARRAY LABFI., SMAT2070

1 CONTINUE SMAT2OO
C PRINT nIITPIIT f) SUM. SMAT2O9O

PRINT I4ItNAMFP,NStM SMAT2100
C WRITE 0 MATRIX END LABEL. SMAT2110

WRIT'F(IOIT)KDFNnNFII.L,NFILLNORnWSNDLMTS SMAT2120
C ADD I TO COIUNT OF FILES ON OUTPUT INIT* SMA12130

NFILFS=NF ILFS+l SMAT2140
C *SMATT150
C .t- SMAT2160
C WRITF S VFCTOR ON OUTPUT UNIT. SMAT2170
C SMAT2IRO
C WRITF S $FrINNIN(; LABEL, SMAT2190

WRIT(IOIIT)KSEGNAMFS,NLS2,L?(LABFLS(),I=1,NLS),(LAHFLP(I),i=,SMAT2200
I NLP) SMAT2210

C SMAT2?20
C WRITF S 1ATA RFCURI). SMAi7?30

I9R:NFIM+l SMAT2240
WRITF (1 Trl[)KSIIAT,NFILL, [3,(KSN( I), I=lt , ]3} (KSVFC( ]), I=I FR, 12) SMAT22'(}

C WRITE S I-NI) LAHFL. SMA T2260
W1ITF(I IIT)KSFNI),NFILL,NFII.LNSIMNFILL SMAT2?70
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C ADD 1 TO COUNT OF FILES ON OUTPUT UN!To SMAT21
NFILES*NFILFS+l SMAT2

C IS THIS A PAIR SPECIFICATION? SMAT2i
C NO, GO TO CHECK NlfrP SPECIFICATION. SMAT2
240 IF(NPAIR EOO) GO TO 260 SMAT2

C YES. SMAT21
NPAIRSaNPAIRS-1 SMAT2

C HAVE ALL PAIRS BEEN PROCESSED? SMATZ
C VES. GO TO READ NEXT CONTROL CARD. SMAT2

In(NPAIRS.EQ*0) GO TO 10 SMAT2
C NOv READ LABEL OF NEXT S MATRIX, SMAT2

READ(INPS)KTYPENAMESNLS,(LkBELS(I),I=iNLS) SMAT2
C GO TO READ S DATA RECORD. SMAT2

GO TO 32 SMAT2
C THIS IS NOT A PAIR SPEClF!CAYION. IS THIS A NUMPSMAT2,
C SPECIFICATION? SMAT2
C NO* GO TO READ NEXT CONTROL CARD* SMAT2.

260 IF(NUMP.EQ.O) GO TO 10 SMAT2
C YES SMAT2,

NUMPuNUMP-1 SMAT2

C HAVE ALL NUMP PIS 8EEN FPOCESSED? SMAT2,
C YES. GO TO READ NEXT CONTROL CARD. SMAT2

IF(NUMPEo.O) GO TO 10 SMAT2
C NO. SMAT2
C GO TO READ NEXT P LA3EL. SMAT2

GO TO 50 SMAT2
C SMAT2

2 FORMAT %XH1) SMAT2
5 FORMAT(16) SMAT2

20 FORMAT(6A4,16,6A4,I694I3! Sv4AT2
35 FORMAT(24H INPUT S NAME AND SUM...,6A4tIl2) SMAT2
70 FORMAT(6A4.6A4) SMAT2i

141 FORMAT(24H D NAME AND SUM o..,6A4,112) SMAT}!
C SMAT a
C REFERENCE LIST. SMAT'L
C SMAT24
C SUBROUTINE ARGUMENTS. SMAT4I
C SMAT2
C NDIM - DIMENSION OF KSN A4D KSVEC. USED TO LOCATE POSITION IN SMAT2
C SVEC FOR STORING OUTPUT S. SMAT21
C I5N - ELEMENT LIST FOR INPUT S. SMAT2
C ISVEC - ELEMENT VALUE FOR INPUT S. SMAT2
C KSN - ELEMENT LIST FOR OUTPUT S. SMATZ
C KSVEC, SMAT'2
C SVEC - ELEMENT VALUE FOR D AND OUTPUT S. SMAT2,
C JCOL - ELEMENT LIST FOR P ROW AND D ROWc SMAT2
C P - ELEMENT VALUE FOR P ROW. SMAT2
C LABELS - ARRAY FOR INPUT S LABEL AND OUTPUT D AND S LABELS. SMAT2]
C LABELP - ARRAY FOR P MATRIX LABEL. SMAT2i
C SMAT 2
C SMAT2]
C OTHER VARIABLES, SMATZ,
C SMAT2
C INPS - INPUT UNIT FOR S. SMAT2
C INPP - INPUT UNIT FOR P. MAY BE THE SAME AS INPS. SMAT2
C INSUM - SUM OF INPUT S. SMAT2
C ISOM - SUM OF VALUES FOR A D ROW. SMAT2
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C IODISK - THIS CONTROL CARD FIELD IS NOT USED BUT IS RETAINED TO SMAT2850

C MAINTAIN COMPATIBILITY WITH SUBROUTINE SXP CONTROL CARDS.SMAT2860
C NFILES - NUMBER OF FILES ON OUTPUT UNIT. SMAT2870
C NITER - THIS CONTROL CARD FIELD IS RETAINED TO MAINTAIN COMPATI- SMAT2880
C BILITY WITH SUBROUTINE SXP CONTROL CARDS. SMAT2890
C ENTER I IN ALL CONTROL CARDS WITH MULTIPLY SPECIFICATIONSSMAT2900
C ENTER 0 TO INDICATE MULTIPLICATION OPERATION IS COMPLETESMAT291O
C NLS - LENGTH OF INPUT S LABEL. SMAT2920
C NLS2 - LENGTH OF 0 LABEL AND OUTPUT S LABEL. SMAT2930
C NLP - LENGTH OF P LABEL, SMAT2940
C NSUM - SUM OF OUTPUT S. SMAT2950
C NPAIRS- NUMBER OF IPAIRED (SP)l ARRAYS. THESF ARRAYS MUST BE ON SMAT2960
C THE SAME INPUT TAPE AND IN A SPECIFIED ORDER. SMAT2970
C NUMP - NUMBER OF P MATRICES TO BE PAIRED WITH A SINGLE INPUT S SMAT2980
C SMAT2990

END SMAT3000
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SUBROUTINE SMINUSIISNI,!SVFClLABELIISNJISVECJtLABELJ, SMINOOLO
I ISNKISVECK) SMINO020

C SMIN0030
c S VECTOR I MINUS S VECTOR J a S VECTOR K. SMINOO0
C SMINOOSO

DIMENSION ISNI(I)ISVECI(I),LABELI (I),SNJ(I)tISVECJ(I)tLABELJ(I)tSMINO060
I ISNK(1IlSVECK(1) SMINOOO
DIMENSION NAMEI(6),NAMEJ(6),NAMEK(6b)NOLDI(6)tNnLDJ(6)tNULABL(30) SMINOOBO
DATA KRLANK/4H /tMI/4HMINU/,M2/4HS / SMINO090

C SMINO100
C INITIALIZATION SMINOIO
C PREVIOUS SI AND SJ NAMES. SMINO120

00 5 N*1,6 SMINO130
NOLDI(N)vXBLANK SMINO140

5 NOLDJ(N)uKBLANK SMINOI50
C SMINUS LABEL ADDITION* SMINOI60

O 6 Nul*30 SMINOI7O
6 NtJLABL(N)wKBLANK SMINOIRO

NULABL(3)-Mi SMINOI90
NULABL(4)wM2 SMIN0200

C S VECTOR RECORD TYPE CONSTANTS - BEGINNING LABFLSMIN0210
C DATA RECORD AND END LABEL. SMIN0220

KSBEGw2 SMIN0230
KSOAT 22 SMIN0240
KSEND=32 SMIN0250

C SET NUMRER OF OiTPUT FILFS FQUAL ZFRO. SMIN0260
NF!LESCO SMINO270

C RFAD OUTPUT UNIT NUMBERv SMIN0280
READ IOKOUTS SMINO290

C RFWIND) OUTPUT UNIT. SMIN0300
REWIND KOUTS SMIN0310

C SMIN0320
C 30 SMIN0330
C RFAD INPUT UNIT NUMBER AND ARRAY NAME FOR SMINO340
C CURRENT SI AND SJ. SMIN0350

30 READ IO.INPINAMEIINPJNAMEJ SMIN0360
C HAVE ALL INPUT FILES BEEN PROCESSED? SMIN0370
C YES. GO TO WRITE OUTPUT END LABEL. SMINO3BO

IF(INPI.FO.O) GO TO 500 SMIN0390
C NO SMIN0400
C iS PREVIOUS S(1) TO BE USED AGAIN... SMIN0410
C IS PREVIOUS SI NAME = CURRENT SI NAME? SMIN0420

DO 50 Nul6 SMIN0430
IF(NAMEI(N),NE.NOLDI(N)) GO TO 60 SMIN0440

50 CONTINUE SMIN0450
C YES SMIN0460
C GO TO LOCATE SJ. SMIN0470

GO TO xpo SMIN0480
C 60 SMIN0490
C NO, SMIN0500
C IS PREVIOUS S(J) TO BF USED AS S(1)... SMIN0510
C IS PREVIOUS SJ NAME = CURRENT SI NAME? SM!N0520

60 DO 70 N=l6 SMIN0530
IF(NAMEI(N).NE.NOLDJ(N)) GO TO 100 SMIN0540

70 CONTINUE SMIN0550
C YES SMIN0560
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C USE PREVIOUS S(J) AS S(I). SMINOSO
C MOVE PREVIOUS SJ INFO TO CORRFSPONDING LOCATIONSSMINO580
C FOR CURRENT SI INFO. SMINO59O

DO 80 Nz=,ISCNTJ SMIN0600
ISNI(N)=ISNJ(N) SMINO61O

80 YSVECI(N)=ISVECJ(N) SMINO620
ISCNTI=ISCNTJ SMIN0630
DO 85 NaltNLJ SMIN0640

85 LABELI(N)xLABELJ(N) SMINO( 0
NLI=NLJ SMINO06O
iSUMI=ISUMJ SMIN0670

C GO TO LOCATE SJ. SMIN0680
GO TO 140 SMIN0690

C 100 SMIN0700
C CURRFNT SI MUST HE READ FROM AN INPUT UNIT. SMIN0710
C LOCATE ARRAY NAMED. SMIN0720

100 CALL POSINP(INPI,KTYPENAMEINL!,LABELI) SMIN0730
C READ DATA RECORD AND END RECORD. SMIN0740

READ(INPI)KTYPENFILLtISCNTI,(ISNI(l),I=1,ISCNTI), SMIN0750
I (ISVECI(I)t I=1,SCNTI) SMIN0760
READ(INPI)KTYPEqNFILLNFILL,ISUMI SMIN0770

C 120 SMIN0780
C IS PREVIOUS SJ) TO BE USED AGAIN.., SMIN0790
C IS PREVIOUS SJ NAME = CURRENT SJ NAME? SMIN0800

120 DO 130 N=196 SMINOBIO
IFfNAMEJ(N).NE.NOLDJ(N)) GO TO 140 SMIN0820

130 CONTINUE SMINO830
C YES SMIN0840
C GO TO SI MINUS SJ LOOP. SMIN0850

GO TO 200 SMIN0860
C 140 SMIN087O
C NO. SMIN0880
C PREVIOUS SJ IS NOT BEING USED AGAIN. SMIN0890
C CURRENT SJ MUST BE REAO FROM AN INPUT UNIT* SMIN0900
C LOCATE ARRAY NAMED. SMIN0910

140 CALL POSINP(INPJ,KTYPENAMEJNLJLABELJ) SMIN0920
C READ DATA RECORD AND END RECORD, SMIN0930

READ(INPJ)KTYPEtNFILL,ISCNTJ,(ISNJ(J)tJ=ltISCNTJ), SMIN0940
I (ISVFCJ(J),J=ItlSCNTJ) SMIN0950
READ(INPJ)KTYPE,NFILLtNFILLISUMJ SMIN0960

C ***SM!N0970
C *SMINO9RO
c SMIN0990
C 200 SMINIO00
C COMPUTE SI MINUS SJ. SMINIO!O
C SM I 41020
C THE SI MINUS SJ SEGMENT OPERATES AS IF THREE DO SMIN1O3O
C LOOPS SMINI040
C D] I = 1, ISCNTI FOR SI. SMIN105O
C DO J a 1, ISCNTJ FOR SJ. SMIN1O6O

C DO K - 1t ISCNTK FOR SI-SJ. SMIN1070
C WERE BEING INCREMENTED SIMULTANEOUSLY. SMIN1080
C SMIN1090
C INITIALIZE 'DO LOOPo INDICES, SMIN1100

200 Jul SMINI110
J=l SMIN1120
KzO SMIN1130
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C 210 SMIN1I40
C IS SI ROW w SJ ROW? SMIN1150

210 IF(ISNIII)oNE.ISNJIJ)) GO TO 300 SMINI160
C YES* SMINI170
C COMPUTE ROW DIFFERENCE SMINIIBO

KDIFuISVECI(I)-ISVECJfJ) SMIN1190
C IS DIFFERENCE NON-ZERO? SMIN1200
C A DIFFERENCE VALUE OF ZERO WILL NOT BE STORED INSMIN1210
C THE OUTPUT S VECTOR. SMIN1220

IF(KDIF.EQ.O) GO TO 230 SMIN1230
C YES SMIN1240
C DIFFERENCE IS NON-ZERO. STORE IN OUTPUT S. SMIN1250
C UPDATE K SMINI260

K*K l SMIN1270
C STORE ROW ID IN ISNK(K) SMIN1280

ISNKIK)uISNI(I) SMIN1290
C STOAE DIF VALUE IN ISVECK(K) SMIN1300

ISVECKIK)uKDIF SMIN1310
C 230 SMIN1320
C UPDATE I AND J. SMIN1330
C IS I UPDATE POSSIBLE? SKIN1340

230 IF(IeEQeISCNTI) GO TO 240 SMIN1350
C YES SMIN1360
C UPDATE I SMIN1370

11+1 SMIN1380
C IS J UPDATE POSSIBLE? SMIN1390

IF(J*EO.ISCNTJ) GO TO 270 SMINI400
C YES SMIN1410
C UPDATE J SMIN1420

JuJ+l SMIN1430
C GO TO ROW NUMBER COMPARE. SMIN1440

GO TO 210 SMIN1450
C SMIN1460
C SMIN1470
C 240 SMIN1480
C NO SMIN1490
C I UPDATE IS NOT POSSIBLE. SMIN1500
C IS J UPDATE POSSIBLE? SMIN1510

2-O IF(J.EOISCNTJ) GO TO 400 SMIN1520
C YES SMIN1530
C UPDATE Jo SMIN1540

JUJ+1 SMIN1550
C 250 SMIN1560
C ELEMENTS REMAIN IN J ONLY. SMIN1570
C PLACE REMAINING J ROWS AND NEG VALUE OF ELEMENTSSMIN58O
C IN OUTPUT So SMIN1590

250 DO 260 NuJtISCNTJ SMINI600
IF(ISVECJ(N)*EO.O) GO TO 260 SMINX610
KuK41 SMIN1620
ISNK(K)*ISNJ(N) SMIN1630
ISVECK(K)--ISVECJ(N) SMIN1640

260 CONTINUE SMIN1650
C GO TO WRITE OUTPUT. SMIN1660

GO TO 400 SMIN167O
C 270 SMIN1680
C ELEMENTS REMAIN IN I ONLY. SMIN1690
C PLACE REMAINING I ROWS AND VALUES IN OUTPUT S. SMINI700
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270 O0 280 N=IISCNTI SMINI710
IF(ISVECI(N).EQ.O) GO TO 280 SMIN1720
K-K+ SMIN1730
ISNK(K)uISNI(N) SMIN1740
ISVECK(K)xISVECI(N) SMIN1750

280 CONTINUE SMINI760
C GO TO WRITE OUTPUT. SMINITO

GO TO 400 SMIN1780
C 300 SMINI790
C UNMATCHING ROWS. SMIN1800
C IS SI ROW GT SJ ROW? SMINIBlO

300 IF(ISNI(I).GT.ISNJ(J)) GO TO 340 SMIN1820
C NO SMINI830
C SI ROW NUMBER IS LESS THAN SJ ROW NUMBER. SMIN1840
C IS SI ROW VALUE EQUAL ZERO? SMINI850

IF(ISVECI(I).EO.O) GO TO 320 SMINI860
C NO SMIN187O
C PLACE SI ROW AND VALUE IN OdTPUT S. SMIN1B80

K-K+l SMIN1890
ISNK(K)-ISNI(I) SMIN1900
ISVECKIK)-ISVFCI(I) SMINI9O

C 320 SMIN1920
C IS I UPDATE POSSIBLE? SMIN1930
C NO. GO TO PROCESS REMAINING SJ ELEMENTS. SMIN1940

320 IFI.EO.ISCNTI) GO TO 250 SMIN1950
C YES SMIN1960
C UPDATE I. SMIN1970

1=1+1 SKINI980
C GO TO ROW NUMBER COMPARE. SMIN1990

GO TO 210 SMIN2000
C SMIN2010
C 340 SMIN2020
C SJ ROW NUMBER IS LESS THAN ST ROW NUMBER. SMIN2030
C ADD J ELEMENT TO OUTPUT. SMIN2040
C IS SJ ROW VALUE EQUAL ZERO? SMIN2050

340 IFIISVECJ(J).EQ.O) GO TO 350 SMIN2060C NO SMIN20O7

C PLACE SJ ROW AND NEGo VALUE IN OUTPUT S. SM;N2080
K-K+ SMIN2090
ISNK(K)xISNJ(J) SMIN21OO

ISVECK(K)=-ISVECJIJ; SMIN2110
C 350 SMIN2120
C IS J UPDATE POSSIBLE? SMIN2130
C NO. GO TO PROCESS REMAINING SI ELEMENTS* SMIN2140

350 IF(J.EO.ISCNTJ) GO TO 270 SMIN2150
C YES SMIN2160

C UPDATE J. SKIN21TO
JUJ+1 SMIN2180

C GO TO ROW NUMBER COMPARE. SHIN2190
GO TO 210 SMIN2200C *SMIN2210

C ***SMIN2220

C SMIN2230
C 400 SMIN2240
C WRITE OUTPUT, SMIN2250
C READ NAME FOR OUTPUT So SMIN2260

400 READ 401NAMEK SMIN2270
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C DOES THE OUTPUT S CONTAIN ANY ENTRIES? SMIN2280

IFIK.EQ,O) GO TO 440 SMIN2290
C YES SMIN2300
C CREATE NEW LABEL. SHIN2310

NLoNLI+NLJ+30 SMIN2320
C WRITE OUTPUT S FILE. SMIN2330

WRITE(KOUTS)KSBEGNAMEKtNLt(LABELI(N),N=1,NLI)tNULABL9 SMIN2340
I (LABELJ(N)tNuI*NLJ) SMIN2350
WRITE(KOUTS)KSDATtNFILL*K,(ISNK(N)tN=1,K),(ISVECK(Nt'Ji1K) SMIN2360
ISUMK&ISUMI-ISUMJ SMIN2370

C RESET FILLER VARIABLE* IT MUST EOUAL ONE IN END SMIN2380
C OF ARRAY LABEL. SM!N2390

NFILLwI SMIN2400
WRITE(KOUTS)KSEND, NFILL# NFILL, ISUMKNFILL SMIN2410

C UPDATE NUMBER OF OUTPUT FILES. SMIN2420
NFILES=NFILES+l SMIN2430
GO TO 450 SMIN2440

C SMIN2450
C 440 SMIN2460
C PRINT MESSAGE THAT SI AND SJ ARE IDENTICAL AND SMIN2470
C NO OUTPUT S BEING WRITTEN. SMIN2480

440 PRINT 445,NAMEINAMEJINAMEK SMIN2490
445 FORMAT(UX,6A4,26H IS AN EXACT DUPLICATE OF ,6A4/35H NO OUTPUT S ISMIN2500

IS BEING WRITTEN FOR 6A4) SMIN2510
C SMIN2520
C 450 SMIN2530
C MOVE CURRENT SI AND SJ IDENTITY TO PREVIOUS SI SMIN2540
C AND SJ IDENTITY. SMIN2550

450 DO 455 N=196 SMIN2560
NOLDI(N)-NAMEI(N) SMIN2570

455 NOLDJ(N)-NAMEJ(N) SMIN2580
C GO TO READ A CONTROL CARD. SM!N2590

GO TO 30 SMIN2600
C 500 SMIN2610
C END OF S-S RUN. SMIN2620
C UPDATE NUMBER OF OUTPUT FILES AND WRITE END SMIN2630
C LABEL* SMIN2640

500 KNEXT=40 SMIN2650
NFILES=NFILES+I SMIN2660

C SET NAME FIELD BLANK FOR END OF FILE LABEL. SMIN2670
DO 505 I=16 SMIN2680

505 NAMEI(I)uKBLANK SMIN2690
WRITE(KOUTS)KNEXTNAMEINFILLNFILES SMIN2700

C REWIND OUTPUT TAPE. SMIN2710
REWIND KOUTS SMIN2720

C RETURN SMIN2730
RETURN SHIN2T40

C SMIN2750
10 FORMAT(16,6A4,16t6A4) SMIN2760

401 FORMAT(6X,6A4) SMIN2770
C SMIN2780

C REFERENCE LIST. SMIN2790
C SMIN2800
C SUBROUTINE ARGUMENTS. SMIN2810
C SMIN2820
C ISNI - ARRAY FOR THE LIST OF STATE NUMBERS IN S VECTOR I, SMIN2830
C ISVECI - ARRAY FOR THE ELEMENTS IN S VECTOR I. SMIN2840
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C LABELI - ARRAY FOR LABEL OF S VECTOR I* SMIN28'O
C ISNJ - ARRAY FOR THIE LIST OF STATE NUMBERS IN S VECTOR Jo SMIN2860
C ISVECJ - ARRAY FOR THE ELEMENTS IN S VECTOR J. SMIN2870
C LABELJ - ARRAY FOR LABEL OF S VECTOR J. SMIN2880
C ISNK - ARPAY FOR THE LIST OF NON-ZERO STATE NUMBERS IN S VECTOR SMIN2890
C Ko SMIN2900
C ISVECK - ARRAY FOR THE NON-ZERO ELEMENTS IN S VECTOR K. SMIN2910
C SM4 N2920
C OTHER VARIABLES. SMIN2930
C SMIN2940
C NAMEI - ARRAY FOR THE NAME OF CURRENT S VECTOR 1. SMIN2950
C NAMEJ - ARRAY FOR THE NAME OF CURRENT S VECTOR J. SMIN2960
C NAMEK - ARRAY FOP THE NAME OF CURRENT S VECTOR K. SMIN2970
C NOLDI - ARRAY FOR THE NAME OF PREVIOUS S VECTOR I. SMIN2980
C NOLDJ - ".RAY FOR THE NAME OF PREVIOUS S VECTOR J. SMIN2990
C NULABL - ARRAY FOR S MINUS ADDITION TO LABEL FOR S VECTOR K. SMIN3000

END SMIN3010
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SUBROUTINE SPAIRS(KS) SPAIROIO
C SPAIR020
C SPAIRS SPAIR030
C THIS PROGRAM WILL WRITE A STATE-PAIR AECORD FOR SPAIR040
C EACH PAIR OF CONSECUTIVE TIME PERIODS IN EACH SPAIR050
C STATE PATTERN RECORD, THE OUTPUT-MODEL-NUMBER SPAIR060
C WILL BE THE INPUT-MODEL-NUMBER PLUS THE TIME SPAIR070
C PERIOD PAIR NUMBER* SPAIR08O
C SPAIRO9O

DIMENSION KS(1) SPAIRIO0
C READ INPUT UNIT IDt OUTPUT UNIT ID, AND NUMBER SPAIRIAO
C OF STATES PER RECORD. SPAIR120

READ I0,KINPKOUTNS SPAIRI30
10 FORMAT(316) SPAIRI40

C REWIND INPUT AND OUTPUT UNITS. SPAIR15O
REWIND KINP SPAIR16O
REWIND KOUT SPAIRITO

C SET NUMBER OF PAIRS EQUAL NUMBER OF STATES PER SPAIR18O
C RECORD MINUS 1. SPAIR190

NPRwNS-1 SPAIR200
C ***SPAIR210
C *SPAIR220
C READ A RECORD SPAIR230
C READ MODEL NUMBER, STATE PATTERN AND FREQUENCY, SPAIR240

30 READ(KINPEND=100) MOD,(KS(I)tIzNS),KFREO SPAIR250
C **SPAIR260
C *SPAIR270
C WRITE OUTPUT RECORDS SPAIR280
C DO Kzl THRU NUMBER OF PAIRS. SPAIR290

DO 40 K=lNPR SPAIR300
C SET NEW MODEL NUMBER EQUAL INPUT MODEL NUMBER SPAIR310
C PLUS PAIR NUMBER., SPAIR320

NUMOD=MOD+K SPAIR330
C WRITE OUTPUT: NEW MODEL NUMBER, STATE NUMBERIK),SPAIR340
C STATE NUMBER(K+I)t AND FREQUENCY* SPAIR350

WRITE(KOUT)NUMODKS(K),KS(K+I),KFREO SPAIR360
C CONTINUE SPAIR370

40 CONTINUE SPAIR380
C *SPAIR390
C **SPAIR400
C SPAIR410
C GO TO READ NEXT RECORD, SPAIR420

GO TO 30 SPAIR430
C *SPAIR440
C ***SPAIR450
C END OF FILE ON READ, SPAIR460
C REWIND INPUT AND OUTPUT UNITS. SPAIN470

100 REWIND KINP SPAIR480
REWIND KOUT SPAIR490

C PRINT MESSAGE SPAIRS OPERATION COMPLETE. SPAIR500
PRINT 11OKINPKOUT SPAIR51O

110 FORMAT(/42H SPAIRS OPERATION COMPLETE FOR INPUT UNIT ,165X, SPAIR52O
1 13H OUTPUT UNIT ,16) SPAIR530

C RETURN SPAIR540
RETURN SPAIR550

C SPAIR560
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C REFERENCE LIST. SPAIR570

C SUBROUTINE ARGUM .;'S. SPAIR580
C SPAIR590
C KS - ARRAY FOR STATE NUMBER PATTERN, SPAIR600
C SPAIR610
C OTHFR VARIABLES. SPAIR620
C SPAIR630
C KINP - INPUT UNIT ID* SPAIR640
C KOUT - OUTPUT UNIT ID. SPAIR650
C NS - NUMBER OF STATE NUMBERS PER INPUT RECORD. SPAIR660

END SPAIR670
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SUBROUTINE STOES(NANEVtNAMECtNCODELOCICOOELIST) STDEO010
C STDE0020

C STOES STDEO030
C GENERAL PURPOSE PROGRAM TO LIST FOR EACH STATE STDEOO40
C NUMBER THE CODE MEANING FOR EACH VARIABLE. STDEOO5O
C STDEO0O4
C DIMENSION NAMEV(3*NV)tNAMEC(SUM OF NCODE(I*3)tNCODE(NV)tLOC(NV+I)STDEOOTO
C ICODE(NVI*LISY(3*NV) STDEOOBO

DIMENSION NAMEV(I)tNAMEC(I)tNCODEII),LOC(I),ICODEII),LIST(1) STDEO09O
DIMENSION IDMODL(3O) STOEO100

C READ PRINT HEADING. !TDEOILO
READ 1OIDNODL STDE0120

c READ NUMBER OF VARIABLES AND NUMBER OF DESCRIP- STDEO130
TION LISTS TO BE PRINTED. STOE0140

READ 2OtNVtCOPYS STDE0150
c CONFUTE NV3 FOR LATER 00 LOOP INDEX USE. STDEOI60

NV3=NV*3 STDEOI7O
C COMP 'TE NUMBER OF LINES REQUIRED PER STATE NUM- STDEO180
C BER DESCRIPTION. STDEO190

NLINESu(NV-I)/7l STDEO200
c IF THE NUMBER OF VARIABLES IS EXACTLY 7, THERE STDE0202
C WILL BE AN EXTRA SPACE AFTER EACH LINE. STDEO204

IF(NV.EQ*7) NLINES=NLINES l STDEO206
C COMPUTE NUMBER OF STATE NUMBER DESCRIPTIONS PER STOEO210
C PAGE. STDEO220

NDPAGE=(57/NLINES)-l STDE0230
C ***STDEO240
C *STDEO250
C FOR EACH VARIABLE.. STDEO260
C READ ALPHA ID OF VARIABLE AND NUMBER OF CODES. STDE0270
C STDE0280
C STORE IN ARRAY $LOCO THE BEGINNING LOCATION IN STOEO290
C NAME OF CODES ARRAY OF THE CODE NAMES FOR THE STDE0300
C FIRST VARIABLE. STDEO310

LOC(1)ul STDE0320
C DO FOR EACH VARIABLE. STOEO330

00 90 IwltNV STDEO340
C COMPUTE SUBSCRIPTS FOR ITH VARIABLE IN NAME OF STDE0350
C VARIABLE VECTOR. STDEO360

IFR=(I-I)*3+1 STE0370
ITOmIFR+2 STDE0380

C READ VARIABLE NJMBER. VARIABLE NAME AND NUMBER STDEO390
C OF CODES DEFINED FOR THIS VARIABLE. STOE0400

READ 30,iNV,(NAMEV(IIbtII=IFRITO)tNCODE(l) STDEO410
C IS THE VARIABLE NUMBER READ EQUAL THE DO LOOP STDEO420
C VARIABLE NUMBER? STDEO430
C NO, GO TO PRINT ERROR MESSAGE. ST0E0440

IF(INV.NEI) GO TO 300 STDEO450
C YES STDEO460

NCI-NCODE(I) STD'-0470

C STORE IN ARRAY 'LOCI THE BEGINNING LOCATION IN STDEO48O
C NAME OF CODES ARRAY OF THE CODE NAMES FOR THE STDE0490
C NEXT VARIABLE. STDEO500

LOC(I11)uLOC(I)+NCI*3 STDE0510
C INITIALIZE SUBSCRIPT FOR READING I'TH VARIABLE STDEO520
C CODE NAMES. STDEO530



-142-

JFR=LOCII)-3 STDE0540
C DO FOR EACH CODE FOR THIS VARIABLE. STDE0550

00 80 JslNCI STDE0560
C COMPUTE SUBSCRIPTS FOR NAME OF CCDE VECTOR. STDEO570

JFRzJFR+3 STDE0580
JTO=JFR+2 STDE0590

C READ CODE NUMBER AND NAME, STDEO600
READ 309INC,(NAMEC(JJ)#JJRJFRJTO) STDE061O

C IS THE CODE NUMBER READ EQUAL TO DO LOOP CODE STDE0620
C NUMBER? STDE0630
C NO. GO TO PRINT ERROR MESSAGE. STDEO640

IF(INC.NE.J) GO TO 310 STDEO650
C YES STDE0660
C 80 STDEO670
C CONTINUE STDEO680

80 CONTINUE STDE0690
C INITIALIZE THE PRINT ARRAY FOR THIS VARIABLE BY STDEO700
C STORING THE NAME FOR ITS FIRST CODE. STDEO710

LmLOC(1) STDE0720
LIST(IFR)=NAMEC(L) STDEO730
LIST(IFR+1)xNAMEC(Lci) STDE0740
LIST(IFR+2)xNAEC(L+2) STDE0750

C 90 STDE0760
C CONTINUE STDEO770

90 CONTINUE STDEO780
C *STDEO790
C ***STDEO800
C INITIALIZE ARRAY ICODE - NUMBER OF CODE VALUE STDEOblO
C BEING PRINTED-TO I FOR EACH VARIABLE, STDEO820

93 DO 95 IxINV STDE0830
95 ICODEII)n1 STDE0840

C INITIALIZE CURRENT STATE NUMBER. STOEO5
NSsO STDE0860

C THE NUMBER OF DESCRIPTIONS CURRENTLY ON THE PAGESTOEO7
C IS INITIALLY SET TO THE MAXIMUM VALUE SO THAT STDEO880

C THE INITIAL BRANCH WILL BE TO THE HEADING PRINTSTDE0890
NDCUR=NOPAGE STDEO900

C IS THERE SPACE ON THE CURRENT PAGE FOR A STATE STDE0910
C NUMBER DESCRIPTION? STDE0920

100 IF(NDCUR.LT.NDPAGE) GO TO 120 STDE0930
C NO STDE0940
C RESET NUMBER OF DESCRIPTIONS ON CURRENT PAGE. STDE0950

NOCUR*O STDE0960
C SKIP TO NEW PAGE. PRINT ONE LINE HEADING. PRINT STDE0970
C VARIABLE NAMES, STDE0980

PRINT 97,IDMODL STDE0990
PRINT 110(NAMEV(II),IIltNV3) STDEIOO0
PRINT 112 STDE1OIO

C 120 STDEIO20
C INCREMENT CURRENT STATE NUf ER BY l. STDE1O30

120 NSwNS l STDE1040
C ADD ONE TO NUMBER OF DESCRIPTIONS ON THE CURRENTSTDEIO5O
C PAGE, STDEI06O

NOCUR=NDCUR+i STDEIO7O
C PRINT STATE NUMBER AND ITS DESCRIPTION. STDE1O80

PRINT 130,NSt(LIST(II),I Iu1NV3) STDEI090
C STDEllO0
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C UPDATE CODE LIST SUBSCRIPTS AND PRINT ARRAY. STUE
C THIS PROGRAM SEGMENT IS CONCEPTUALLY A SET OF STDE
C NESTED DO'S WHERE THE NUMBER OF DOIS IS VARI- STDE
C ABLE, STDE
C N WILL GO FROM NV TO 1. AT ANY GIVEN TIME N IS STDE
C THE NUMBER OF THE DO LOOP WHOSE INDEX :S BEING STDE
C TESTED AND STEPPED. STDE
C STDE
C DO FOR EACH VARIABLE. STDE

DO 160 IxlNV STDE
C COMPUTE MISC SUBSCRIPTS (N WILL GO FROM NV TO 1)STDE

NuNV-I+1 STDE
C L2 IS THE LOCATION IN THE PRINT LINE ARRAY FOR STDE
C THE NAME OF THE CODE OF THE N'TH VARIABLE. STDE

L2z(N-I)*3+1 STDE
C CAN THE INDEX VALUE FOR THE NTH DO BE INCRE- STDE
C MENTZD FURTHER? STDE

IF(ICODE(N).EQNCODE(N)) GO TO 150 STDE
C STDE
C YES STDE_
C INCREMENT NTH DO INDEX VALUE. STDEJ

ICODE(N)=ICODE(N)+l STDEI
C L IS THE LOCATION IN THE CODE NAME ARRAY OF THE STDEl
C FIRST WORD OF THE CURRENT CODE OF THE NOTH STDEI
C VARIABLE* STDE

LuLOC(N)+(ICODE(N)-I)*3 STDEl
C PLACE NAME FOR CODE NOW INDEXED IN PRINT ARRAY. STDE1

LISTIL2) uNAMEC(L) STDEI
LIST(L2+1)uNAMEC(L+I) STDEl
LIST(L2+2)uNAMEC(L 2' STDE

C GO TO PRINT DESCRIPTION CURRENTLY IN tLIST'. STDEl
GO TO 100 STDE1

C NO STDE
C INDEX VALUE FOR NITH DO CANNOT BE INCREMENTED STDE
C FURTHER. STDEl
C RESET THE NTH DO INDEX TO 1. STDEl

150 ICODE(N)Il STDE
C L IS THE LOCATION IN THE CODE NAME ARRAY OF THE STDE
C FIRST WORD OF THE FIRST CODE OF THE N'TH STDE
C VARIABLE. STDELuLOC(N) STDE-

CN PLACE NAME FOR FIRST CODE FOR NTH VARIABLE IN STDEI
C PRINT ARRAY. STDE1I

LIST(L2) =NAMECiL) STDE]
LIST(L2+1)nNAMEC(L+I) STOEI
LISTiL2+2)*NAMEC(L+2) STDEt

C 160 STDEI
C CONTINUE STOEC3

160 CONTINUE STDEI
C ALL 00 LOOPS ARE COMPLETE. STDEI
C ALL STATES LISTED. STOEI
C HAVE ALL COPIES BEEN PRINTED? STDEl

IF(NCOPYS.LE.1J GO TO 169 STDEI*
C NO STDEt
C DECREASE NUMBER OF COPIES TO BE PRINTED BY 1. STOEII

NCOPYS=NCOPYS-1 STOEi
GO TO 93 STOEV

I . . . .. . . . . . . . . .. .. . .. ... . .
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C 169 STDE16BO
C YES STDE1690
C ALL COPYS LISTED STDE1700
C SKIP TO NEW PAGE. STOE1710

169 PRINT 170 STOE1720
RETURN STOE1730

RETURN STDE1740
C STDE750
C 300 STDE1760
C ERROR IN CARD ENTRY FOR VARIABLE NUMBER. STDE1770
C PRINT ERROR MESSAGE, STDE1780

300 PRINT 305,9INV STDE790
C EXIT STDE16O0

STOP STDE1B1O
C 310 STDE820
C ERROR IN CARD ENTRY FOR CODE NUMBER* STDE1830

C PRINT ERROR MESSAGE STDE1840
310 PRINT 305A4,iNVJtINC STDE1850

C EXIT STDE1860
STOP STDE1870

C STDE18eC

97 FORMAT12OA4/OA4) STDE1890
20 FORMAT(216) STDE1900
30 FORMAT(i6#t'A4,pr6.l STDE1910
97 FORMAT(IH193OA4/) S70E1920

110 FORMAT(13H STATE NUMBERt7(4Xt3A4)/ (13X,7(4X,3A4))) STDE1930
112 FORMAT(1H STDE1940
130 FORMAT(1XI12,7(4X#3A4)/ (13Xt7(4X,3A4))) STDE1950
170 FORMAT(1H1) STDE1960
305 FORMAT(38H ERROR IN STATE DESCRIPTION DATA CARDS,416) STOE197O

C STDE1980
C REFERENCE LIST. STDE1990
C STDE2000
C SUBROUTINE ARGUMENTS. STOE2O1O
C STDE202O
C NAMEV(3*NV) - ARRAY OF VARIABLE NAMES* EACH NAME WILL BE READ AND STDE203O
C PRINTED WITH A 3A4 FORMAT. STDE2040
C NAMEC(3*SUM OF NCOOE(I)) - ARRAY OF CODE NAMES. EACH NAME WILL BE STDE2OSO
C READ AND PRINTED WITH A 3A4 FORMAT. STDEZO60
C NCODE(NV) - ARRAY CONTAINING NUMBER OF CODES DEFINED FOR EACH STDE2O7O
C VARIABLE. STOE2080
C LOC(NV+1) - BEGIiNNG LOCATION IN NAMEC VECTOR OF CODE NAMES FOR STDE209O
C EACH VARIABLE. STDE21O0
C ICODE(NV) - CURRENT CODE VALUE BEING PRINTED FOR EACH VARIABLE. STDE2110
C LIST(3*NV) - THE ARRAY IN WHICH EACH STATE NUMBER DESCRIPTION IS STDE2120
C PLACED FOR PRYNTING. STDE2130
C STOE2140
C OTHER VARIABLES. STDE2150~STDE2160
C NV - NUMBER OF VARIABLES IN STATE NUMBER DEFINITION* STDE2165

C NS - NUMBER OF STATE %hOSE DESCRIPTION IS CURRENTLY BEING STDE2170
C PRINTED. STD62180
C NLINES - NUMBER PRINT LINES REQUIRED PER DESCRIPTION, STDE2190
C NDPAGE - NUMBER OF DESCRIPTIONS THAT CAN BE PRINTED PER PAGE. STDE2200
C NDCUR - NUMBER OF DESCRIPTIONS CURRENTLY PRINTED ON THE PAGE. STDE2210
C STDE2220

END STDE2230
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SUBROUTINE STSOftTfKSORTKIKJoKSl STSOOOIO
C STSO0020
C THIS IS A CORE SORT TO BE USED FOR STSOO030
C 41) ORIGINAL STATE PATTERN SORT STSOO40
C tI2 CLLAPS OUTPUT SORT STS00050
C WHEN THE NUMBER OF UNIQUE OUTPUT PATTERNS PLUS STSOO060
C THEIR FREQUENCIES WILL FIT IN CORE. $TSO0070
C THIS OPERATION NAY BE USED WHEN THE SORT OUTPUT STSOOOSO
C WILL FIT IN CORE REGARDLESS OF THE NUMBER OF STS0009O
C INPUT RECORDS* BUT THE NUMBER OF INPUT RECORDSSTSO0IOO
C IS A CRITICAL FACTOR IN DETERMINING CPU TIME STSOO1IO
C SINCE THIS SORT IS NOT SOPHISTICATED. STSOO120

C EACH UNIQUE PATTERN IS STORED AS k COLUMN SINCE STSOOI3O
C FORTRAN STORES ARRAYS BY COLUMN. TKEREFORE THE STSO0140
C IPUSHDOWNI OPERATION WILL OPERATE ON CONSECUTIVESTSOOI O
C LOCATIONS. STSO0160
C STSOOITO

DIMENSION KSORTIKIKJ)oKS(l) STSOO1O
C READ OUTPUT UNIT ID STSOO19O

READ 1OKOUT STSO0200
10 FORMAT(416) STSOO21G

C REWIND OUTPUT UNIT. STSOO220
REWIND K"'JT STS0O230

C READ INPUT UNIT IDt MODEL NUMBER, NUMBER OF STSOO24O
C WORDS IN INPUT RECORD, TYPE OF INPUT SWITCH. STS00250

20 READ IOKINPvMODLNSqNSW STSO0260
C HAVE ALL INPUT FILES BEEN PROCESSED? STSO0270

IF(KINP*ME.O) GO TO 30 STSO0280
C YES STS00290
C REWIND OUTPUT UNIT. STSOO300

REWIND KOUT STS00310
C RETURN STS00320

RETURN STS00330
C 30 STSOO340
C NO STS00350
C REWIND THE INPUT UNIT. STS00360

30 REWIND KINP STS00370
C READ THE FIRST DATA RECORD FROM KINP. STSOO380

READ(KINPtENDu3OO)(KSII)tIu1.NS) STS00390
C NO EOF STSOO400
C STORE KS AS FIRST COLUMN RECORD IN KSORT. STSO04IO

DO 40 IaItNS STSOO42O
40 KSORTfIlt)=KS(I) STS00430

C STS00440
C INITIALIZE COUNTERS AND CONijt 'ARIABLES. STSO0450

STSO0460
C INITIALIZE NUMBER OF ENTRIES IN ,:3RT ARRAY, AND STS00470
C NUMBER OF RECORDS READ. STS00480

LASTal STSOO490
NCASESel STS00500

C IF THE FILE BEING SORTED DOES NOT HAVE A FREQ- STS00510
C UENCY WORD, STORE A I IN THE NSWT WORD. STS00520

IF(NSW*NEoO) KSORT(NSW91)sl STS00530
c SET NSTO EQUAL THE NUMBER OF WORDS IN THE SORT STS00540
C FIELD. THIS WILL BE THE TOTAL INPUT RECORD IF STS00550
C THE INPUT RECORD CONTAINS STATE NUMBERS ONLY. STS00560

_ _ _ _ _ _ __ _ _ _ _ _ 1
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NSTO=NS STSOO570
C THE SORT FIELD WILL BE THE MODEL NUMBER AND THE STSOO580
C STATE PATTERN BUT NOT THE FREQUENCY IF COLLAPSEDSTSOO590
C OUTPUT IS BEING SORTED. STS00600

IF(NSW.E*OO) NSTO=ftSTO-1 STSOO610
C STS00620
C READ FOR DATA RECORD 2 PLUS ALL OTHER RECORDS. STS00630
C READ A DATA RECORD FROM KINP INTO KS. STS00640

50 READIKINPtEND=250)iKS(I),I=ItNS) STS00650
C NO EOF STS00660
C ADD I TO NUMBER OF RECORDS READ. STS00670

NCASES=NCASES+1 STS00680
C ***STSOO690
C *STSOO700
C FILE KS INTO KSORT. STSOO710
C 00 FOR EACH PATTERN IN THE SORT ARRAY. STSOO720

DO 150 IItLAST STS00730
C 00 FOR EACH WORD IN THE SORT FIELD. STS00740

00 100 J1,jNSTO STS00750
C IS PATTERN ALREADY STORED IN CORE, STS00760

IFIKS!J).LT.KSORT(JI)) GO TO 190 STS00770
IF(KSIJ)*GT.KSORTIJtJ)) GO TO 150 STSO0780

C 100 STS00790
C CONTINUE STSO0800

100 CONTINUE STSOOBIO
C YES STS00820
C MATCH IF FALLS THRU THIS CONTINUE. STS00830
C UPDATE FREQUENCY WORD. STS00840

IFINSW.EO.O) KSORTINSI)uKSORTINSI)+KSINS) STSOO850
IFINSW.NE*O) KSORT(NSWI)=KSORTINSWI)+l STS00860

C GO TO READ NEXT RECORD. STS00870
GO TO 50 STS00880

C 150 STSO0890
C CONTINUE FOR DO EACH PATTERN LOOP. STS00900

150 CONTINUE STSOO9O
CSTS00920
C NO MATCH AND PATTERN HAS GREATER VALUE THAN ANY STSOO930
C IN ARRAY. ADD TO ARRAY, STS00940
C ADD 1 TO COUNT OF UNIQUE PATTERNS. STSOO950

LAST=LAST+1 STS00960
C DOES NUMBER OF PATTERNS EXCEED SORT ARRAY DIM- STS00970
C ENSION. STS00980
C YES. GO TO PRINT ERROR MESSAGE. STS00990

IFILAST.GT.KJ) GO TO 350 STSO1OOO
C NO STSO1OIO
C MOVE KS TO COLUMN LAST OF KSORT* STSOI02000D 170 J=ltNS .T0 l03O

170 KSORT(JLAST)=KSIJ) STS01040
C IF THIS IS AN ORIG PATTERN TAPE ADD A FREO WORD STS01050
C WITH THE VALUE OF 1. STSO1O6O

IF(NSWNE*O) KSORTINSWLAST)u= STS01O70
C GO TO READ NEXT RECORD* STSOIOBO

GO TO 50 STS01090
C STSO1IOO
C 190 STS01110
C NO MATCH. ADD PATTERN AT ITH POSITION IN SORT STS01120
C ARRAY, STS01130



-147-

C WITH ADDITION OF THIS ELEMENT, WILL NUMBER OF STSOII40
C PATTERNS EXCEED SORT ARRAY DIMENSION? STS01150
C YES. GO TO PRINT ERROR MESSAGE. STSO1160

190 IFILAST+I.GT.KJ) GO TO 350 STSO1170
C NO STS01180
C PUSH DOWN ENTRIES IN SORT ARRAY. STSOI19O

CALL TMT2(KSORT(1,),vKSORT(II+1),(LAST-I+1)*KI) STSO1200
C MOVE KS TO COLUMN I OF KSORT. STSO1210

DO 200 JwlNS STS01220
200 KSORTIJIlaKS(J) STS01230

C IF THIS IS AN ORIG PATTERN TAPE ADD A FREQ WORD STSO240
C WITH THE VALUE OF le STS01250

IF(NSW.NE*O) KSORT(NSWIul STS01260
C ADD 1 TO COUNT OF UNIQUE PATTERNS. STS01270

LASTwLAST+l STS01280
C GO TO READ NEXT RECORD. STS01290

GO TO 50 STS01300
C *STSO1310
C ***STS01320
C 250 STS01330
C END OF FILE ON READ. STS01340
C REWIND INPUT UNIT. STS01350

250 REWIND KINP STS01360
C PRINT NUMBER OF INPUT RECORDS AND NUMBER OF STS01370
C PATTERNS FOR THIS MODEL. STS01380

PRINT 260,MODLtNCASEStLAST STS01390
260 FORMAT(23H STSORT - MODEL NUMBER 916924H NUMBER OF INPUT RECORDS tSTSO1400

1112/9X9 STSO141O
2 53H NUMBER OF OUTPUT RECORDS (UNIQUE PATTERNS OR PAIRS) ,112) STS01420

C STS01430
C BRANCH ON INPUT DATA TYPE. STS01440

IF(NSW.NE.O) GO TO 400 STS01450
C COLLAPSE INPUT: FOR EACH OF LAST UNIQUE PAT- STS01460
C TERN, WRITE NS WORDS* STSOI47O

DO 280 In1,LAST STS01480
280 WRITEfKOUT)(KSORT(JI)tJ=NS) STS01490

C GO TO READ NEXT CONTROL CARD. STS01500
GO TO 20 STS01510

C 400 STS01520
C GENERATE STATE NUMBER INPUT: FOR EACH OF 'LAST' STS01530
C UNIQUE PATTERNS, WRITE MODEL NUMBER AND NSW STS01540
C WORDS. STS01550

400 DO 410 I=1,LAST STS01560
410 WRITE(KOUT)MODL,(KSORT(Jtl),J=1,NSW) STS01570

C GO TO READ NEXT CONTROL CARD. STS01580
GO TO 20 STS01590

C 300 STSO1600
C EOF ON FIRST READ. STS01610
C PRINT ERROR MESSAGE - EOF ON FIRST READ STS01620

300 PRINT 310KINPtMODL STS01630
310 FORMAT(4OH STSORT - EOF ON FIRST READ. INPUT UNIT ,16,llH MODEL NOSTS01640

1. !6) STS01650
C EXIT STS01660

STOP STS01670
C 350 STS01680
C DIMENSION PROBLEM, STS01690
C PRINT MESSAGE IN RE NUMBER OF PATTERNS EXCEEDINGSTSO1700
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C DIMENSION. STSO1710
350 PRINT 360,KINPoMODLtNCASES STSO1720
360 FORMAT(68H STSORT - NUMBER OF PATTERNS EXCEEDS KJ (COL) DIMENSION*STSO1730

1 INPUT UNIT 916,11H MODEL NO. ,16 STS01740
2/30H NUMBER OF INPUT RECORDS READ ,16) STS0175C

C STS01760
C REWIND INPUT UNIT* STS01770

REWIND KANP STS01780
C EXIT STS01790

STOP STS01800
C ST501810
C REFERENCE LIST. STS01820
C ST501830
C SUBROUTINE ARGUMENTSo STS01840
C STS01850
C KSORT - ARRAY CONTAINING PATTERNS AND FREQUENCIES. STS01860
C KI - KSORT ROW DIMENSION. ALLOW FOR MAX STATES+MOD NO+FREO. STSOIG70
C KJ - KSORT COL DIMENSION* ALLOW FOR MAX NUMBER PATTERNS. STS01880
C KS' - ARRAY FOR READING INPUT. STS018go
C STS01900
C OTHER VARIABLES. STS01910
C STS01920
C LAST - NUMBER OF ENTRIES IN KSORT ARRAY. NUMBER OF OUTPUT RECDSSTS01930
C MODL - MODEL NUMBER FOR OUTPUT IF ORIGINAL STATE NUMBERS ARE STS01940
C BEING SORTED* THIS IS ALSO THE MODEL NUMBER THAT WILL BE STS01950
C PRINTED WITH THE I/O COUNTS. ST501960
C NCASES - NUMBER OF INPUT RECORDS READ* STS01970
£ NS - NUMBER WORDS IN INPUT RECORD. tHIS WILL BE NUMBER OF STS01980
C STATE NUMBERS IF NSW IS NON-ZERO, AND NUMBER OF STATE STS01990
C NUMBERS -PER PATTERN- PLUS TWO IF NSW IS ZERO. STSO2000
C NSTO - THE NUMBER OF WORDS IN THE SORT FIELD, STS02010
C NSW - SWITCH INDICATING TYPE OF INPUT. STSO2OZO
C NS+l - UNSORTED ORIGINAL STATE NUMBER RECORDS. STSO230
C 0 - MOD NUMB, STAT! PATTERN, FREO FROM COLLAPSE RUN. STS02040

END STS0205O

t*
I
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SUBROUTINE SXP(NDIMISNISVECKSNKSVECSVECJCOLPLABELSLABI LP)SXP 0010
C SXP 0020
C MULTIPL0 S VECTOR TIMES P MATRIX TO OBTAIN SXP 0030
C PROJECTED S VECTOR, SXP 0040
C SXP 0050

IMPLICIT REAL*8(A-HtO-Zt$) SXP 0060
DIMENSION ISN(i),ISVEC(I)eKSN(I),KSVEC(I1)tSVEC(f),JCOL(1)P(l) SXP 0070
1 *LABELS(I)tLABELPII) SXP 0080

C KSVEC(l) AND SVEC(l) MAY HAVE BEEN EQUIVALENCED SXP 0090
C IN THE MAIN PROGRAM* NO OTHER EQUIVALENCE RELA- SXP 0100
C TION OF THE ARRAYS IN THE ARGUMENT LIST IS PER- SXP 0110
C MITTEDt SXP 0120

DIMENSION NAMES(6),NAMEP(6)tNFILL6|6) SXP 0130
C SXP 0140
C INITIALIZATION FOR THIS CALL. SXP 0150
C SEi RECORD TYPE CONSTANTS. SXP 0160
C S VECTOR BEGINNING LABEL* SXP 0170

KSBEG*2 SXP 0180
C S VECTOR DATA RECORD. SXP 0190

KSDATm22 SXP 0200
C S VECTOR END LABEL. SXP 0210

KSENDm32 SXP 0220
C FLOW MODEL END OF FILE RECORD, SXP 0230

KNEXTx40 SXP 0240
NFILLs1 SXP 0250

C ARRAY NFILL6 a BLANK. SXP 0260
DATA KBIANK/4H / SXP 0270
DO 1 I-16 SXP 0280

I NFILL6(I)uKBLANK SXP 0290
C SKIP TO NEW PAGE ON PRINTER* SXP 0300

PRINT 2 SXP 0310
C READ OUTPUT UNIT ID AND REWIND. SXP 0320

READ 5,IOUT SXP 0330
REWIND IOUT SXP 0340

C SET NUMBER OF OUTPUT FILES EQUAL ZERO. SXP 0350
NFILES=O SXP 0360

C ***SXP 0370
C *SXP 0380
C 10 SXP 0390
C READ AN INPUT SPECIFICATION CONTROL CARD* SXP 0400
C READ: SXP 0410
C NAMES - NAME OF S VECTOR. SXP 0420
C INPS - UNIT WHERE S IS LOCATED. SXP 0430
C NAMEP - NAME OF P MATRIX. SXP 0440
C INPP - UNIT WHERE P IS LOCATED, SXP 0450
C NITER - NUMBER ITERATIONS PER S, P PAIR. SXP 0460
C NPAIRS - NUMBER 'PAIRED' (StP ARRAYS* SXP 0470
C NUMP - NUMBER PIS PER S. SXP 0480
C IODISK - INTERMEDIATE STORAGE DISK. SXP 0490

10 READ 20,NAMESINPStNAMEPINPPNITERNPAIRSNUMPIODISK SXP 0500
C HAS ALL INPUT BEEN PROCESSED? SXP 0510
C YES* GO TO CLOSE OUTPUT FILE, SXP 0520

IF(NITER*EQ90 GO TO 300 SXP 0530
C SXP 0540
C 30 SXP 0550
C NO SXP 0560
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C PROCESS THE CONTROL CARD JUST READ. SXP 0570
C INITIALIZE ITERATIONS COMPLETED TO ZFRO. SXP oso

30 ITER-O SXP 0590
C LOCATE NAMED S VECTOR. S LABEL IS RETURNEDo SXP 0600

CALL POSINP(INPSeKTYPENAMESNLStLABELS) SXP 0610
C MEAD S VECTOR DATA RECORD INTO ISN AND ISVEC* SXP 0620

32 READ(INPS)KTYPEt SXP 0630
1 NFILLt1SCNTIISN(I)t|ulISCNT)9(ISVECI)tlaIlISCNT) SXP 0640

C READ INPUT S SUM FROM S END RECORD* SXP 0650
READ(INPS)KTYPENFILLtNFILLtINSUMNFILL SXP 0660

c PRINT INPUT S NAME AND SUM. SXP 0670
PRINT 30,NAMEStINSUM SXP 0680

C TEST FOR TYPE POSITIONING REQUIRED FOR P. SXP 0690
C IS THIS AN (S9P) PAIRS SPECIFICATION? SXP 0700

IFINPAIRSGTO) GO TO 50 SXP 0710
C NO SXP 0720
C LOCATE NAMED P AND RETURN P LABEL. SXP 0730

CALL POSINPIINPP.KTYPENAMEPNLPLABELP) SXP 0740
GO TO 52 SXP 0750

C 50 SXP 0760
C YES SXP 0770
C THIS IS AN (StP) PAIR SPECIFICATION. SXP 0780
C THE NEXT RECORD WILL BE THE P TO BE PAIRED WITH SXP 0790
C THE S JUST READ* READ THIS P LABEL RECORD. SXP 0800

50 READ(INPP)KTYPE NAMEPNLP,(LABELP(I),Iu1,NLP) SXP 0810
C SXP 0820
C 52 SXP 0830
C SKIP P MATRIX ROW LIST RECORD, SXP 0840

52 READ(INPP) SXP 0850
C READ P MATRIX LIST OF COLUMNS PRESENT AND INCRE-SXP 0860
C MENT DATA, SXP 0870

READ(INPP)KTYPEtKSCNT,(KSN(K)*KaltKSCNT)tNUMM0,NUMYR SXP 0880
C SXP 0890
C IS NUMBER OF ITERATIONS FOR THIS P EQUAL ONE? SXP 0900

IFiNITER.EQ.I) GO TO 58 SXP 0910
C NO SXP 0920
C SET WORKING P UNIT EQUAL SEQUENTIAL DISK UNIT* SXP 0930

INPXxIODISK SXP 0940
C REWIND DISK UNIT, SXP 0950

REWIND INPX SXP 0960
C COPY P MATRIX ONTO DISK. SXP 0970
C READ A P DATA RECORD FROM TAPE. SXP 0980

56 READ(INPP) KTYPEtKROWJCNT,(JCOL(J),JuIJCNT)t(P(J),J=IJCNT) SXP 0990
C WRITE RECORD JUST READ ON DISK. SXP 1000

WRIlE(INPX)KTYPEKROWJCNT(J OL(J),J1,JCNT),(P(J)tJrltJCNT) SXP 1010
C WAS THIS A P END RECORD? SXP 1020
C NO. GO TO READ NEXT RECORD. SXP 1030

IF(KTYPE*NE.33) GO TO 56 SXP 1040
C YES SXP 1050
C REWIND DISK. SXP 1060

REWIND INPX SXP 1070
;O TO 60 SXP 1080

C 58 SXP 1090
C YES SXP 1100
C ThE NUMBER OF ITERATIONS IS ONE. SXP 1110
C THE P MATRIX IS NOT TRANSFERRED TO THE WORK UNITSXP 1120
C SET WORKING P UNIT EQUAL ORIGINAL INPUT UNIT FORSXP 1130
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C p. SXP 1140
58 INPX=INPP SXP 1150

C SXP 1160

C 60 SXP 1170

C SET UP OUTPUT S LABEL AND NAME. SXP 1180
C FIRST. COPY INFO FROM INPUT S AND P MATRIX. SXP 1190

60 NLS2=90 SXP 1200

IF(NLPGTo30) NLS2=120 SXP 1210
CALL TMT(NLS2-60LABELS(61)tLABELP(1)) SXP 1220
CALL TMT(13,LABELS(31)t52H PROJECTED TO MON YEAR BY TRANSITION MSXP 1230
IATRIX ) SXP 1240
CALL TMT(17,LABELS(44),LABELSf43)) SXP 1250

C SECOND. INCREMENT MONTH AND YEAR. PLACE IN SXP 1260
C OUTPUT S NAME AND OUTPUT S LABEL. SXP 1270
C MONTH WILL BE IN LABELS(35), SXP 1280
C YEAR WILL BE IN LABELS(36). SXP 1290

65 CALL NUDATE(NAMES(5)tNAMES(6),NUMMONUMYR) SXP 1300
LABELSC35)=NAMES(5) SXP 1310
LABELS(36)nNAMES(6) SXP 1320

C OUTPUT S LABEL COMPLETE* SXP 1330
C ***SXP 1340
C *SXP 1350

C S VECTOR - P MATRIX MULTIPLICATION. SXP 1360
C PLACE ZEROS IN OUTPUT S AREAs SXP 1370

DO 80 I=1NDIM SXP 1380
80 SVEC(I)=.O0 SXP 1390

C SXP 1400
C I v SUBSCRIPT FOR INPUT So ISN. SXP 1410
C J a SUBSCRIPT FOR P MATRIX ROW, JCOL. SXP 1420
C K a SUBSCRIPT FOR OUTPUT S, KSN. SXP 1430
C SXP 1440
C SET I TO I(SUBSCRIPT FOR INPUT S). SXP 1450

la1 SXP 1460
C 90 SXP 1470
C READ A P RECORD: TYPE, ROW NUMBER, NUMBER OF SXP 1480
C ELEMENTS, COLUMN NUMBERSt COLUMN VALUES. SXP 1490

90 READ(I.,PX)KTYPEKROWJCNTt(JCOL(J)tJ1,JCNT)IP(J)JxltJCNT) SXP 1500
C WAS THIS A P END LABEL? SXP 1510
C YES. GO TO END OF MULTIPLY SEGMENT. SXP 1520

IF(KTYPE*EQ.33) GO TO 150 SXP 1530
C NO SXP 1540

DOES I'Th STATE NUMBER OF INPUT S EQUAL ROW SXP 1550

C NUMBER OF P RECORD JUST READ? SXP 1560
95 IF(ISN(I).EO.KROW) GO TO 100 SXP 1570

C NO SXP 1580
C IS ITH STATE NUMBER OF !NPUT S LESS THAN SXP 1590
C CURRENT ROW NUMBER OF P1 SXP 1600
C YES. GO TO INCREMENT INDEX FOR INPUT S ELEMENT. SXP 1610

IFrISN(Il.LT.Kf.OW) GO TO iZ5 SXP 1620

C NO SXP 1630
C S STATE NUMBER NOT PRESENT FOR CURRENT P ROW. SXP 1640
C SO TO READ NEXT P RECORD. SXP 1650

GO TO 90 SXP 1660
C SXP 1670
C 100 SXP 1680
C S STATE NUMBER AND P ROW NUMBER MATCH. SXP 1690
C MULTIPLY SXP 1700

I
___.._..
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C SXP 1710
C IS S1I) STATE VALUE *LE.ZPRO? SXP 1720
C YES. GO TO INCREMENT INPUT S SUBSCRIPT. SXP 1730

100 If(ISVEC(I).LE.O) GO TO 130 SXP 1740
C NO SXP 1750
C SXP 1760
C MULTIPLY S(I) VALUE TIMES ELEMENTS OF CURRENT P SXP 1770
C ROW. SXP 1780
C SXP 1790
C FLOAT S(I) STATE VALUE. SXP 1800

S-ISVEC(I) SXP 1810
C SET J-l (SUBSCRIPT FOR P ROW). SXP 1820

Jul SXP 1830
C SET Kul (SUBSCRIPT FOR OUTPUT S). SXP 1840

Kul SXP 1850
C SXP 1860
C 110 SXP 1870
C IS J'TH COLUMN NUMBER IN CURRENT P ROW EQUAL SXP 1880
C KSTH ELEMENT NUMBER IN OUTPUT S? SXP 1890

110 IF(JCOL(J).NEKSN(K)) GO TO 120 SXP 1900
C YES SXP 1910
C OUTPUT S VALUE(K) a OUTPUT S VALUE(K) + P VALUE SXP 1920
C (J) * INPUT S VALUE(I). SXP 1930

SVEC(K)=SVEC(K)+P(J)*S SXP 1940
C HAVE ALL COLUMN ELEMENTS IN THIS ROW OF P MATRIXSXP 1950
C BEEN PROCESSED? SXP 1960

IF(J.EQOJCNT) GO TO 130 SXP 1970
C NO SXP 1980
C INCREMENT P AND OUTPUT S SUBSCRIPTS. SXP 1990

J-J+1 SXP 2000
KzK+1 SXP 2010

C KSCNT WILL ALWAYS BE GE JCNT. SXP 2020
C GO TO COMPARE P COL AND OUTPUT & ELEMENT NUMBERSSXP 2030

GO TO 110 SXP 2040

c SXP 2050
C 120 SXP 2060
C JOTH COL NUMB IN P ROW IS NOT EQUAL KITH ELEMENTSXP 2070
C NUMB IN OUTPUT S. SINCE THE OUTPUT S ELEMENT SXP 2080
C LIST IS THE P MATRIX COL LIST, ALL COL NUMBIS INSXP 2090
C ANY P ROW ARE IN THE OUTPUT S ELEMENT LIST. SX9 2100
C THEREFORE INCREMENT S ELEMENT SUBSCRIPT. SXP 2110

120 KsK+1 SXP 2120
C GO TO COMPARE P COL AND OUTPUT S ELEMENT NUMBERSSXP 2130

GO TO 110 SXP 2140
C 125 SXP 2150
C P ROW NOT PRESENT FOR CURRENT S STATE NUMBER. SXP 2160
C HAVE ALL SII) ELEMENTS BEEN PROCESSED? SXP 2170
C YES. GO TO END OF ITERATION POSITIONING OF P. SXP 2180

125 IF(I.EO.ISCNT) GO TO 140 SXP 2190
C NO SXP 2200
C ADD 1 TO SUBSCRIPT I, SXP 2210

IuI+l SXP 2220
C GO TO COMPARE CURRENT INPUT S STATE NUMBER AND SXP 2230
C P ROW NUMBER. SXP 2240

GO TO 95 SXP 2250
C SXP 2260
C 130 SXP 2270

j
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C PROCESSING COMPLETED FOR A MATCHING S(1) STATE SXP 2280
C NUMBER AND P ROW* SXP 2290

C HAVE ALL SIt) ELEMENTS BEEN PROCESSED? SXP 2300
130 IF4I.EO.ISCNT) GO TO 140 SXP 2310

C NO SXP 2320
C ADD I TO INPUT S SUBSCRIPT. SXP 2330

181+1 SXP 2340
C GO TO READ NEXT P ROW RECORD. SXP 2350

GO TO 90 SXP 2360
C SXP 2370
C 140 SXP 2300
C YES SXP 2390
C ALL INPUT S ELEMENTS HAVE BEEN FROCESSEO. SXP 2400
C SXP 2410
C IS WORKING P MATRIX ON DISK? SXP 2420

140 IF(NITER.GT.1) GO TO 150 SXP 2430
C NO SXP 2440
C READ REMAINING RECORDS FOR THIS P MATRIX. SXP 2450
C THIS IS JUST SO TAPE WILL ALWAYS BE POSITIONED SXP 2460
C AFTER A P END RECORD AT THE END OF AN ITERATIONSXP 2470
C DISK WILL BE POSITIONED PROPERLY BY A REWIND. SXP 2480
C READ NEXT P RECORD* SXP 2490

142 READ(INPP)KTYPE SXP ?500
C IS THIS THE END RECORD? SXP 2510

IF(KTYPE.EO.33) GO TO 150 SXP 2520
C NO SXP 2530

GO '0 142 SXP 2540
C SXP 2550
C 150 SXP 2560
C MULTIPLICATION OF THIS S AND P COMPLETE. SXP 2570
C ADD 1 TO ITERATIONS COMPLETED COUNT. SXP 2580

150 ITERsITER+1 SXP 2590
C END OF MULTIPLY SEGMENT OF PROGRAM. SXP 2600
C *SXP 2610
C ***SXP 2620
C INITIALiZE OUTPUT S SUM. SXP 2630

ISUMuO SXP 2640
C 00 FOR EACH ENTRY IN OUTPUT S. SXP 2650

00 200 M=19KSCNT SXP 2660

C CONVERT NEW S VALUES FROM REAL TO INTEGER. SXP 2670
KSVEC(N)nSVEC(N)+,5DO SXP 2680

C ACCUMULATE OUTPUT S SUM. SXP 2690
200 ISUMzISUM+KSVEC(M) SXP 2700

C IF THE NEW SLIM IS NOT EQUAL THE OLD SUM9 ADJUST SXP 2710
C THE STATE ZERO VALUE SO THAT IT WILL BE. SXP 2720

KSVECI U-KSVEC(l)+INSUM-ISUM SXP 2730
C PRINT OUTPUT S NAME AND SUM BEFORE STATE ZERO SXP 2740
C ADJUSTMENT. SXP 2750

PRINT 220,NAMEStISUM SXP 2760
C SXP 2770
C WRITE NEW S ON OUTPUT UNITS BEGINNING RECORD, SXP 2780
C DATA RECORD. END RECORD, SXP 2790

WRITE(IOUT)KSBEGtNAMESNLS2,(LABELS(I),Iu1lNLS2) SXP 2800
WRITE(IOUT)KSDATtNFILLtKSCNT(KSN(K)tKuIlKSCNT)b(KSVEC(K)tK=It SXP 2810
1 KSCNT) SXP 2820
WRITEIIOUT)KSENDtNFILLtNFILLINSUMtNFILL SXP 2830

C UPDATE NUMBER OF OUTPUT FILES. SXP 2840

...... . .
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NFILES=NFILES+l SXP 2850

C IS WORKING P ON DISK? SXP 2860
C NO, ITERATIONS FOR THIS S AND P COMPLETE. SXP 2870

IF(NITER .LE.1) GO TO 240 SXP 2880
C YES SXP 2890
C REWIND DISK. SXP 2900

REWIND INPX SXP 2910
C ARE MORE ITERATIONS TO BE PERFORMED FOR THIS SXP 2920
C S AND P? SXP 2930

IF(ITER.GE*NITER) GO TO 240 SXP 2940
C YES SXP 2950
C THE NEW S FROM THE ITERATION JUST COMPLETED WILLSXP 2960
C BE THE INPUT S FOR THE NEXT ITERATION, SXP 2970
C MOVE KSCNT TO ISCNT. SXP 2980

ISCNTxKSCNT SXP 2990
C KSN TO ISN SXP 3000

CALL TMT(KSCNTISNII~tKSN(1)) SXP 3010
C KSVEC TO ISVEC. SXP 3020

CALL TMT(KSCNTtISVECII)tKSVECII)) SXP 3030
C GO TO INCREMENT MON AND YEAR AND CONTINUE4  SXP 3040

GO TO 65 SXP 3050
C SXP 3060
C 240 SXP 3070
C ALL ITERATIONS FOR THIS S AND P ARE COMPLETED. SXP 3080

C IS THIS A PAIR OPERATION? SXP 3090

240 IF(NPA4RS.EQ.0) GO TO 260 SXP 3100

C YES SXP 3110

C DECREASE NPAIRS BY 1, SXP 3120
NPAIRS=NPAIRS-1 SXP 3130

C HAVE ALL PAIRS BEEN PROCESSED? SXP 3140
C YES, GO TO READ A CONTROL CARD. SXP 3150

IF(NPAIRS.EQ.O) 9'O TO 10 SXP 3160

C NO SXP 3170
C RESEt ITERATION TO 0, KTYPE TO 2. SXP 3180

ITERsO SXP 3190
KTYPEu2 SXP 3200

C CALL POSFWD FOR S OF NEXT PAIR, SXP 3210
CALL POSFWD(INPSKTYPENAMEStNLStLABELS) SXP 3220

C GO TO READ S DATA RECORD. SXP 3230
GO TO 32 SXP 3240

C SXP 350
C IS THIS A NUMP SET? SXP 3260
C NO, GO TO READ A CONTROL CARD. SXP 3270

260 IF(NUMP,EQ,0) GO TO 10 SXP 3280

C YES SXP 3290
C DECREASE NUMP BY 1, SXP 3300

NUMP=NUMP-1 SXP 3310

C HAVE ALL P:S SEEN PROCESSED? SXP 3320
C YES. 00 TO READ A CONTROL CARD. SXP 3330

IF(NUMPeEO.O) GO TO 10 SXP 3340

C NO SXP 3350
C RESET ITER TO 0, KTYPE TO , SXP 3360

ITER=O XP 3370
KTYPEz3 SXP 3380

C CALL POSFWD FOR NEXT P, SXP 3390
CALL POSFWD(INPPKTYPEtNAMEPtNLPLABELP) SXP 3400

C FINAL NEW S FROM LAST ITERATION OF PREVIOUS P SXP 3410

I
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C WILL BE THE INPUT S FOR THE FIRST ITERATION OF SX4
C THIS Po SXP
C MOVE KSCNT TO YSCN~T9 KSN TO ISNt KSVEC TO ISVEC.SX~

I SCNTuKSCNT SXI,
CALL TMT(KSCNT9ISN(I),KSN(1)) SXPI
CALL TMT(KSCNTtISVEC(l),KSVEC(l)) SX0

C GO TO READ P DATA RECORDS. SO~
GO TO 52 SXP,

C 
0C YES S

C MULTIPLICATIONS COMPLETE FOR THIS CALL. SXPI
C ADD I TO NUMBER OF OUTPUT FILES. SXP

300 NFILES=NFILES+1 SXP
C WRITE END LABEL ON OUTPUTo SXP4

WRITE(IOUT) KNEXToNFILL6,NFILLvNFILES sxF ,
C REWIND OUTPUT UNIT.

REWIND IOUT S
CRETURN iiX

RETURN 
XC S

2 FORMAT (IH1I SXI
5 FORMAT(16) sxl

20 FORMAT(6A4,16,6A4,16,413) x
35 FORMAT(124H INPUT S NAME AND SUM...,6A4t112) S9

220 F(RAT(24H OUTPUT S NAME AND SUM..,6A4,112) SAf
C SX
C REFERENCE LIST. SX
C SX
C SUBROUTINE ARGUMENTS. SX
C SX
C NOIN DIMENSION OF KSN AND KSVECo SX
C ISN - ELEMENT LIST FOR INPUT S. SX
C ISVEC - ELEMENT VALUE FOR INPUT S. SX
C KSN - ELEMENT LIST FOR OUTPUT S.SX1
C KSVEC, sXpj
C SVEC - ELEMENT VALUE FOR OUTPUT So X
C JCOL - ELEMENT LIST FOR P ROW*.sx
C P - ELEMENT VALUE FOR P ROW. S
C LABELS - ARRAY FOR INPUT AND OUTPUT S VECTOR LABELS*.l(
C LABELP - ARRAY FOR P MATRIX LABELS. SX.
C SXP
C SX
C OTHER VARIABLES. SX
C SX
C INPS - INPUT UNIT FOR S. SX
C INPP - INPUT UNIT FOR P. MAY BE THE SAME AS lNPSo Sx
C INSUM - SUM OF INPUT S. SC ISUM - SUM OF PROJ S BEFORE SUM FORCED TO INSUM IF NECESSARY. SX
C IODISK - A SEQUENTIAL ACCESS DISK OR TAPE USED TO STORE P DATA SX
C RECORDS WHEN $NITER$ IS GT 1. USING THIS TEMPORARY STOR- SX.
C AGE UNIT AVOIDS EXCESSIVE TAPE PASSING TO RELOCATE THE SX
C ORIGINAL COPY OF P 'NITER' TIMES. S
C ISCNT - NUMBER OF ENTRIES IN INPUT S VECTOR* SX
C JCNT - NUMBER OF ENTRIES IN P MATRIX ROW, SX
C KSCNT - NUMBER OF ENTRIES IN P MATRIX COLUMN LIST AND OUTPUT So SXO
C NLS - LENGTH OF INPUT S LABEL.*S
C NLS2 - LENGTH OF OUTPUT S LABEL. SX
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C NL.' - LENGTH OF P LABEL, SXP 3990
C NITER - NUMBER OF ITERATIONS FOR EACH SP PAIR IN THE CONTROL CARDSXP 4000
C ALSO USED TO DETERMINE IF P MATRIX IS TO BE PLACED ON AND SXP 4010

C USED FROM DISK. SXP 4020
f NPAIRS- NUMBER OF *PAIRED (SP)l ARRAYS. THESE ARRAYS MUST BE ON SXP 4030
C THE SAME INPUT TAPE AND IN A SPECIFIED ORDER* SXP 4040
C NUMP - NUMBER OF P MATRICES TO BE PAIRED WI74 A SINGLE INPUT S SXP 4050
C AND ITS PROJECTIONS. SXP 4060
C NFILES - NUMBER OF FILES ON OUTPUT UNIT, SXP 4070
C SXP 4080

END SXP 4090

II

B)

. .. . ... . . . . .. .. -" - -- L " -
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SUBROUTINE TMT(NWOROSLTOLFROM) TNT 020
C TMT 020

C TRANSMIT DATA IN CORE IN INCREASING LOCATION TNT 030
C ORDER. TNT 040

DIMENSION LTO(l),LFROM(l) TMT 050
C TMT 060
C MOVE INWORDS1 INTEGER*4 WORDS FROM ILFROM' ARRAYTNT 070
C TO OLTO' ARRAY. TMT 080

DO 5 1u1,NWORDS TNT 090
5 LTO(I)uLFROM(I) TNT 100
RETURN TNT 110

C TMT 120
C REFERENCE LIST. TM7 130
C SUBROUTINE ARGUMENTS. TNT 140
C TMT 150
C NWORDS iF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE TMT 160
C INTEGER*4 ARRAYS, THIS IS THE NUMBER OF WORDS TO BE MOVEDTMT 170
C IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE REAL*TMT 180
C 8 ARRAYS, THIS IS THE NUMBER OF WORDS TO BE MOVED TIMES 2TMT 190
C LTO - ARRAY TO WHICH ELEMENTS ARE TO BE MOVED. THIS MUST BE THETMT 200
C SAME TYPE AS THE LFROM ARRAY. TNT 210
C LFROM - ARRAY FROM WHI'H ELEMENTS ARE BEING COPIED. THIS ARRAY TMT 220
C MUST BE THE SAME TYPE AS THE LTO ARRAY. TMT 230

END TMT 240
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SUBROUTINE TMT2(LFROMLTO,NWORDS) TMT2 010
C TMT2 020
C TRANSMIT DATA IN CORE IN DECREASING LOCATION TMT2 030
C ORDER* THIS IS A PUSH DOWN OPERATION. TMT2 040

C LTO(Q) AND LFROM(1) ARE THE PAIR OF WORDS TO BE TMT2 050

C USED IN THE NWORDITH MOVE. TMT2 060
C TMT2 070
C TMT2 080

DIMENSION LTO(I)tLFROM(1) TMT2 090
C MOVE mNWORDS' INTEGER*4 WORDS FROM ILFROM' ARRAYTMT2 100
C TO *LTO' ARRAY. TMT2 110

II-NWORDS+1 TMT2 120
00 10 IlNWORDS TMT2 130
11=II-1 TMT2 140

10 LTO(II)-LFROM(II) TMT2 150
RETURN TMT2 160

C TMT2 170
C REFERENCE LIST. TMT2 180
C SUBROUTINE ARGUMENTS. TMT2 190
C TMT2 200
C LFROM - ARRAY FROM WHICH ELEMENTS ARE BEING COPIED. THIS ARRAY TMT2 210
C MUST BE THE SAME TYPE AS THE LTO ARRAY. TMT2 220
C LTO - ARRAY TO WK!CH ELEMENTS ARE TO BE MOVED. THIS MUST BE THETMT2 230
C SAME TYPE AS THE LFROM ARRAY* TMT2 240
C NWORDS - IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE TMT2 250
C INTEGER*4 '.RRAYS, TvAIS IS THE NUMBER OF WORDS TO BE MOVEDTMT2 260
C IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE REAL*TMT2 270
C 8 ARRAYS, THIS IS THE NUMBER OF WORDS TO BE MOVED TIMES 2TMT2 280

END TMT2 290

. . . . . . .. . . . . . . . . . .. .... ... . .. . ... .. . - --"m II
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VI. SAMPLE PROGRAM

Table 1, the program listed on p. 160', can be used to
test a FLOMOD library implemented on a Won-Rand system. This

deck contains all the required input data; the program output,

Table 2 (pp. 161-162), is a printed report. No tape input

or output is required. The system being used may require

changes in the JCL cards.

tThis is the same as Fig. 1 in Ref. 2.
1 *This is the same as Table 2 in Ref. 1.

'I

\I
isI
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Table 1

PRINT STATE-NUMBER DESCRIPTIONS

//H(1795034 Jfl I31A:5O.11OhSTATF I)FS',CLASS-A
// EXFC FnRTCLGLIK1.'S.LOIfo'
//FORT*SsIN On

IN'OLICIT RFAL*8IA-H,fl-Z,s)
nIMFNSInNSNAMEVIQI.#NAUEC(1?0).NCnOOH3I .LncI4I * CO)E(3I.LISTI91
CALL sTOFS(N&NEV, A4.C.N(IFl,L11CICClOLIST
CALL EXIT
ENO)

//Gfl.FT06FOO1 DO sysnIIT-.DCl. RECFF4FRA.LRFCL.133.14LKSIZExI3301
//GO.SYSIN On *
STATF IESCRIPTIflN: AIR FORCE LINE OFFICER no0EL AFRO RATING X CAREFR FIFLO
X YEARS OFl SERVICF

3 1
I AFRO RATING 2
1 RATED
2 NONRATED
2CAREER FIFLIO 2
1 OPERATIONS
2 ALL OTHERS
3 YRS SERVICE 26
I LT 1
2 1
3 7

3
5 4
6 5
7 6

4 7

10 9
11 10
12 11
13 1?
14 13
is 14
16 15
17 16

1817
19 1F'
20 19
21 20
22 21

-- 23 22
24 23
2S 24
26 25.
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Table 2

STATE-NUMBER DESCRIPTIONS AS PRINTED BY THE STDES
(STATE DESCRIPTION) PROGRAM

StArC UISCRIPTION: AIR FOICE LINE OFFICER MODEL AERU t(ATIN; X CAKLLK FIELD X YEARS OF SERVICE

STATE NUMBER AERO RATING CARIER FIILO YRS SEKVIC

I RATED OPERATIONS LT I

2 RATEU OPERATI ONS I

3 RATED OPERATI ONS 2
4 AATED OPERATIUNS 3
ST~RA UPCRATIUNS 4

6 RAIED OPERATIONS 5
7 RATED UPEKATIONS 6

8 RATES) OPERATIONS 7
9 RATED (jPRATIONS 8

10 RATED UPCRA TI (INS 9
11 HATED UPIR A TI OIS I
12 RATED OPERATIONS 1

11 RA TE) OPERATI ONS 12
KA TID OPERATIONS 13

15 RATED UPERATIONS 14
16 RATED OPERATIUNS 15
17 RATED UERA 1R1 UNS 16
1$ RATED OPERATIOJNS I?
19 R#TO OPERA It UNS 18
20 .ATEO OPERATIUNS 19
21 RATED UPLRATI 1N$ !0
22 RATED orLKAf UNS 21

23 RATED UiPLRA TI UNS 22
24 WAAED OPLRAJIUN'S 23
5 RATED UPFRATIONS 24

26 RATED UPERATIUNS 25+
21 RATED ALL OTHERS LT I

28 RATED ALL OTHERS I
29 RATED ALL OTHERS 2
30 RATIO ALL OTHERS 3
31 RATED ALL OTHERS 4
32 RATED ALL OTHERS S
33 RATED ALL OTHERS 6
34 RATED ALL OTHERS 7
i5 RATED ALL OTHERS 8
36 RATED ALL UTHERS 9
37 RATED ALL OTHERS IU

38 RATLO ALL OTHF RS 11
39 RATLO ALL U1111 RS Ile

40 kATEU ALL OTHERS 13

41 RATED ALL OTHERS 14

42 RATED ALL OTHERS 15
43 RATED ALL OTHERS lb
44 RATED ALL UTHERS 17
45 RATED ALL OTHERS 1 is
46 RATED ALL OTHERS 19

47 RATED ALL OTHERS 20
48 RATED A'.L UTHE RS 21
49 RATE ALL 0OTHI RS ?2
50 RATED ALL 0THE KS 23

51 RATLO ALL OTHE RS 1'4

52 RATID ALL UT4L KS 25'
53 NUNRATED UPCRATINb LI 1
54 NUNkATL LPE R A TI UNS
55 NONRAT D (-PLRA r1 IWS
56 NONRATED UPIRA 1 tlNS 3

~-~--,-
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Table 2 (con't)

STATE-NUMBER DESCRIPTIONS AS PRINTED BY THE STDES
(STATE DESCRIPTION) PROGRAM

SATL DESCklPIUN: All FUA
- 

LINL OFFICI'K HUkL ACRU RATING X CA.NEER FIELD X YLARS OF SEPVICE

NTATL hMb&M8k AEI4u RATING CARLEk FIELD YRi SERVICE

57 SONK A TED lPKA (I UNS 4
5 NUNRATED UPEKA t ONS 5

59 NUNRATED UPLHATIONS 6
60 NUNRATED I.LKA T ONS 7
61 NONRATf UPIRATIUNS 4
62 NUNRATEU UPERAT NS 9
63 NUNRATEIDI UPR TI UNS 10
64 NUNRATEI) UPLRAFrGNS 11
65 NONRATI uPLkA TI NS 12
66 NONRATLO OPERA TI ONS 13

67 NONRATLO UPERATILN$ 14
68 NUNRATLD JPLRA Il ONS 15
69 NONRATEO OEPERATICNS 16
70 NUNKATO UPFRATIUNS 1I

71 NONkATLO UPLRA TII GS 18
72 NONRArLO GPrRATIUNS 19
73 NUNkATLu UPLRA TI ICb 2

74 NUNKAATLO JPLRAT
e
IONS 21

IS NJNRATEU OPERA (I GNb 2z

76 NUNRATLD OPLRA TI GNS 3

17 NiNRATEO uPIRATIUNS 24i
78 NGNRATLO UPLRATIONS 25.
79 NdNKATEu ALL IJHERb LT 1
80 NJUNRA TEO ALL UTHERS I
81 NONRATLD ALL 0 IHIRS 2
82 NONRA rEU ALL J THE KS 3
83 NUNKA TE) ALL OTHERS 4

U4 4UNRAT H- ALL OTHERS 5

aS NONRATED ALL OTHERS 6
at NONRATED ALL U IflRS 7
87 NUNRATLO ALL OTHERS

88 NUNRATED ALL OTHERS V

89 NON AILD ALL UTHE RS 10
90 NUNRATELU ALL OTHKS I1
92 NUNAAFLO ALL UTHERb 12

92 NUNRATFU ALL OTHERS 13
93 NONRA TLE- ALL OTHERS 14

94 NOtjKA TIU ALL OTHERS 15

95 N.JNRATEO ALL OTHERS 16
96 NUNRATED ALL OTHERS 17
97 NUNRATLO ALL OTHERS 18
98 NUNRATDF ALL UTHFRK 19
199 N.NRATLD ALL UIHER$ 20

00 NUN9ATFO ALL OTHERS 21

101 I.NKA !EU ALL OTHERS 22
102 NUNRA TEU ALL OTHERS 23
103 WUNRATED ALL OTHERS 24

104 NONRATEi) ALL OTHLRS 25+
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